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A unique phenomenon seen by Anchorage, Alaska, res- 
idents is the tidal bore (fig. 1), often referred to as 
a bore tide or bore. A bore tide can be defined as a 
high, breaking wave of water advancing rapidly up an 
estuary (U.S. Navy, 1966). The bore is similar to a 
wave that has crested but not broken and stays crested 
as it moves forward. It thus represents a stationary 
wave that is being translated forward. Bores can oc- 
cur in the mouth of a river or in inlets as they do in 


Turnagain and Knik Arms of upper Cook Inlet, Alaska 
(fig. 2). 


Figure 1.--A photograph of a bore tide in Turnagain Arm taken by Von Woods. 
to 3 ft with a speed of 5 to 6 mi/h. 
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Among the better-known bores in the world are the 
ones at the mouth of the Amazon River, called the 
Pororoca, which can reach a height of 25 ft (Van Dorn, 
1974), and at the mouth of the Chien Tang Kiang River 
near Hangchow, China, which reach a height of 10 to 
20 ft and a speed of 18 to 24 mi/h. 

Bores occur in many varied places and under differ- 
ing conditions around the world; however, they do have 
some common elements. 

Bores, in general, form when the incoming tide is 
concentrated by a shallowing bottom at the mouth of 
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Figure 2.--Map showing Turnagain Arm, Knik Arm, 
and Anchorage plus some of the bottom topography 
of Upper Cook Inlet. 


an estuary and/or a narrowing estuary. They can oc- 
cur at any time but are usually most dramatic at spring 
tides. Also, a strong tidal difference or gradient is 
needed. 

The bathymetry or bottom topography of Turnagain 
and Knik Arms is similar. At low water, both are 
largely exposed mud flats interspersed with channels 
of slightly deeper water. 

The bathymetry of Turnagain Arm appears to be more- 
conducive than Knik Arm to the production of bores 
because: (1) its bottom shallows so that most of it is 
mud flats at low water near its mouth, and (2) the 
estuary narrows as it extends inland. 

Knik Arm appears less suitable for the production 
of bores, but they do occur. The primary restriction 
is the bottleneck just north of Anchorage. 

An earthquake which occurred in 1964 caused chan- 
ges to the bathymetry of both arms as evidenced by 
the lowered land, sunken trees, and settled buildings. 
The height of the bores now would be less than before 
the earthquake, because the water at low tide would be 
deeper. There are areas in the world where bores 
use to occur, but because of dredging operations they 
no longer occur or are much reduced (Smith, 1969). 

There is a relationship between the height of the 
surface of moving water and the rate at which the bot- 
tom shallows and the speed of the moving water or 
current. The relationship is as follows: the speed 
of the bore varies directly as the square root of the 
water depth (h) before the bore arrives. Figure 3 
illustrates that as the bottom starts to shallow, the 
surface of the water falls and the speed of the current 
increases since the same volume of water must pass 
a given point in a given time. As the bottom contin- 
ues to rise, the current speed increases to equal the 
critical value of./gh (where g is the gravitational 
constant). 

At this point an unstable condition exists. Any 
further increase in speed or shallowing of the bottom 
will cause the water level to rise rapidly or crest, 
and the bore would be formed. 

Let us now look at a mathematical model of the bore. 
From it we can see better how the bore forms and help 
explain some of the effects observed with the bore. 

Consider the case of an incoming tide approaching 
a shallowing bottom as shown in figure 4. The change 


Figure 3.--Illustration of the effect on an incoming 
tide of a shallowing bottom. 
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Figure 4.--Schematic of the effect of a sloping bottom 
on water moving up the slope. 


in energy of a particle on the surface of the incoming 
tide is: 


u = speed of incoming tide; 

v = speed of tide after passing over an incline 
of height d; 

g = gravitational constant; 

h = height the surface of the incoming tide 
rises after passing over incline d. 


The equation of continuity for the same case gives: 
2. = H+h)v 


H = height of water between the floor of the est- 
uary and the surface of the incoming tide. 


Equations 1 and 2 can be solved (Tricker, 1964) to 
give: 


Now look at the term u =\/gh in equation 3. As the 
incoming tide (u) begins to feel the shallowing bottom 
(d), it accelerates. Then, as u approaches\/gh, the 
flow becomes critical, the tide forms a wave, anda 
wall of water or bore is formed (i.e., the wave crests 
but never breaks). 

The speed where u =\/gh is critical. It is the one 
at which a discontinuity develops on the incoming wave 
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and the bore is formed. 

Equation 3 could be expanded to show the effect of 
a narrowing estuary as well as a shallowing bottom 
(Tricker). However, sample calculations for Turn- 
again Arm show that the added terms change the re- 
sults by only a few percent. Therefore, the effect 
is not discussed for this case. 

A simpler form of equation 3 can be derived from 
first principles. In it the effect of the sloping bottom 
(d) is ignored. The result, where c is the speed of 
the bore, is: 


4. 


Surveyed sections of Turnagain Arm show an ave- 
rage depth ranging from 4.5 ft to 12 ft east of the mud 
flats (where the bore initially forms). 

Observed bore heights in Turnagain Arm range 
from 1 to 2 ft at 4 to 6 mi/h to a reported height, un- 
der favorable conditions, of 6 ft. Since the 1964 
earthquake, the height of the bore has been reported 
to be less by some residents. 


(Tricker) 


Table 1.--Calculated values of speed of bore (c) with 
givenheights of low-water depth (H) and bore height 
(h) using equation 4 


H (ft) h (ft) c (mi/h) 
4.5 1 9.0 
2 10.0 
6 12.5 
6.0 1 10.0 
2 11.0 
6 13.5 
12.0 1 14.0 
2 14.3 
6 16.0 


Using equation 4, some sample calculations for 
Turnagain Arm were made and are shown in table 1. 
A depth in the arm of 4 to 6 ft and a bore height of 1 
to 2 ft with a speed of 4 to 6 mi/h seem to be repre- 
sentative of the bores seen in recent times. However, 
the resulting calculation from equation 4 (table 1) 
shows the speeds to be high (10 to 13 mi/h) for the 
reported bore heights (1 to 2 ft) and bottom conditions. 

These results may not be too far out of line, how- 
ever. The heights, speeds, and depths of Turnagain 
Arm east of the surveyed section are all estimated. 
Hence, any of the parameters could be in error. 
Therefore, the calculated values do not seem too 
much out of line with the observed values, given the 
possible sources of error in the data. 

The bore in Turnagain Arm is sometimes made 


more spectacular by an opposing wind--the wind 
causes the crest of the bore to become frothed. It 
could appear that this wind was the cause of the bore 
as it opposed the incoming tide. 

The winds usually blow down Turnagain Arm to- 
ward Cook Inlet. They occur when a pressure dif- 
ferential develops between Prince William Sound in 
the Gulf of Alaska and Cook Inlet. Generally, a 
pressure differential of about 4 to 6 mb is needed 
between Cordova on the Gulf of Alaska and Anchorage 
on Cook Inlet. Windspeeds through Turnagain Arm 
nos ag in excess of 100 mi/h but are usually 20 to 30 
m 
The best time to observe the most spectacular 
bores is on spring tides, when the moon is at perigee, 
or closest to the Earth. At these times the water 
level is low enough so that the mud flats are exposed. 
Thus, the water is shallow enough for the bore to 
form. 

Spring tides occur in conjunction with a full and 
new moon; however, the tidal differences are most 
pronounced at the new moon. The tidal difference 
is further enhanced when a new moon occurs in con- 
junction with the moon reaching perigee. Both of 
these events occur together about four times a year. 

A survey of times of occurrence of a new moon over 
Anchorage for 1979 showed that half occurred when it 
was dark. This fact, combined with the approximate 
occurrence of maximum tidal difference and inclement 
weather in Turnagain Arm, partially explains why so 
few sightings of the bore are reported there. Also, in 
winter much of the Arm is covered by ice cakes which 
would dampen any waves or bores. 

In conclusion, bore tides occur in the Anchorage, 
Alaska, area, particularly in Turiagain Arm. The 
primary causes of the bores are the great tidal dif- 
ferences in Cook Inlet and the shallowing bottom and 
narrowing estuary of Turnagain Arm. Opposing wind 
can enhance the bore but does not cause it. A few 
sample calculations showed general agreement with 
the few observations that have been made of the speed 
and height of the bores. 

The occurrence of bores can be forecast; however, 
nighttime occurrences, inclement weather, and few 
observers have kept actual observations of the bore 
limited. 
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Reprinted from the U.S. Coast Guard Alumni Association publication The 
Bulletin, March-April 1980, Vol. 24, No. 2, with their kind permission. 


he newest fleet of cutters--the 140-ft small ice- 

breaker class--is unique in many ways to the Coast 
Guard. We believe that the wave of the future has ar- 
rived with the addition of these fine ships to the Ninth 
District icebreaking team. Physically large, minimal- 
ly manned, and loaded with sophisticated electrical and 
electronics systems, the WTGB class cutter represents 
a stalwart professional challenge to the seaman as well 
as to the modern Coast Guard manager. Some might 


find good seamanship and sound management somewhat 
incompatible, but clearly aboard these cutters they are 
inseparable requirements. From our vantage point 
the onboard management of this complex shipboard sys- 
tem, particularly with regards to assigned personnel , 
will determine the future operational capability of this 
class. 

From the outset the MOBILE BAY (fig. 5) has been 
found to be a most challenging vessel to handle. Sin- 


Figure 5.--The large superstructure of the MOBILE BAY is apparent in this side view. The portable van on 
the fantail houses the diesel engine and compressor for the hull air lubrication system. U.S. Coast Guard 


Photo. 
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gle-screw, plenty of mass (662 tons vice 384 for the 
WYTM's) and a large superstructure make this cutter 
in many situations a very demanding ship to "drive." 
It has been remarked by several of our Great Lakes 
friends that "they forgot the hull when they put the 
bridge on this cutter.'' That may be overstating the 
case a bit, but the WTGB pilothouse, located unusually 
far forward, is large and spacious for such a relatively 
small vessel. It is an understatement when we say 
that the conning officer should monitor the wind's ef- 


fect on the ship's large sail area and use it to good ad- 
vantage. 


Table 2.--Small icebreaking cutters on the Great Lakes! 


WTGB 


WLB 
Buoy tender Icebreaker-tug 


Length, overall (ft) 

Beam (ft) 

Draft, full load (ft) 
Displacement (tons) 
Horsepower 

Horsepower: displacement 
Maximum speed (kn) 

Main propulsion 


1.17: 


13 14.7 11,2 
Diesel electric Diesel electric Diesel electric 


1From U. S. Naval Institute Proceedings, October 1980 


With regards to the use of the ship's 2,500 hp the 
appropriate word is definitely judicious (table 2). The 
ice-strengthened one-forty hull can, in our judgement, 
easily take out a pier or crunch through the thin skin 
of a laker if one is not mindful of the capability of this 
cutter. Needless-to-say, common sense, finesse, 
and patience--nothing particularly extraordinary to 
the shiphandler--are the order of the day. But it is 
reassuring to know that you have a large rudder and 
that added horsepower in tight situations where one 
must "back and fill" to get around. 

An intriguing characteristic of this class that will 
interest most seagoing types is that this vessel does 
not necessarily back to port. In fact, we operated 
MOBILE BAY for a full month before one of the con- 
ning officers coaxed the ship to port on a backing bell! 
Forget the book as this ship backs into the wind, pro- 
vided it's blowing anything above 8 to 10 kn. The Navy 
ship-riders at refresher training had a difficult time 
believing what they were seeing. 

Although the system was not intended as a thruster, 
it may well be possible to utilize the "bubbler" system 
(hull air lubrication system) as a limited shiphandling 
tool. The operation of the valves is not exactly quick 
acting--approximately 50 sec for full opening--so one 
cannot expect a burst of power. However, our ob- 


servations during the following situations hint at such 
a use: 


(a) Moored "starboard side to" the starboard for- 
ward and aft valves were opened and all lines were 
cast off. MOBILE BAY was thrust sideways in light 
ice against a 12- to 15-kn breeze off the port bow. 
That the ship could be pushed sideways at a slow 
speed under such conditions is remarkable. 


(b) Approaching to moor "port side to" the ship was 
brought to a parallel position 30 ft off the pier. Upon 
opening the starboard valves the ship was thrust at a 
moderate speed toward the pier. However, sternway 
was detectable as the forward orifices force water 
toward the stem. A careful balance can be achieved 
by slowly turning the screw forward. 


(c) We utilized the entire bubbler system to back 
into our track away from a pier in Escanaba, Mich., 
so as not to disturb the surrounding ice with our prop 
wash. 


(d) At our moorings in Sturgeon Bay we are hem- 
med in astern by two wintering lakers and ahead by 
several commercial tugs. MOBILE BAY is moored 
port side to so the most practical way to get under- 
way in ice is to back down on number three line. We 
first create a pool of water off the starboard bow with 
the bubbler and then use the port bow valves to "thrust" 
the bow out. This technique is effective and unusual, 
and it surely beats backing into 25 to 30 in of ice after 
springing out on number two. 


Perhaps by now it is quite evident that there are 
many unconventional and interesting ways to handle 
the WTGB class cutter. To be honest, though, we 
are still very much in the learning stage, especially 
with regards to the use of the bubbler system. 

There is no getting around the fact that this cutter 
can be a rough rider with significant wetness in a good 
seaway. One also has to get acclimated to the fact 
that a good sea can easily roll onto your forecastle 
very similar to any other tuglike design. We have 
also experienced a 60-degree roll aboard MOBILE 
BAY in 12 to 14 ft seas off Cape May. But, although 
wet and potentially uncomfortable in any seas ap- 
proaching 8 ft (due primarily to the round "icebreaker" 
hull) in our judgement, the vessel is intrinsically safe. 
However, it must be kept in mind that severe icing 
could be a limiting factor during WTGB operations in 
near freezing environments. In any event many of our 
ideas on this subject will no doubt be covered in the 
final analysis of the class' seakeeping trials con- 
ducted aboard MOBILE BAY in the Atlantic in the fall 
of 1979. 

Steering aboard this vessel is truly superb. Even 
though we have a beamy, double-ended hull the so- 
called "wandering" observed on the Wind class ice- 
breakers is not evident in the WTGB. The 8-ft screw 
and large rudder (10-ft height/6-ft length) tend to a 
nice job of counteracting the massive windage of the 
superstructure. Additionally, during towing exercises 
with TAMAROA we detected no shear that could not be 
overcome by an amount of WTGB rudder angle. MO- 
BILE BAY was able to maintain its heading even though 
TAMAROA was riding 520 ft off the port quarter. 

We have had the opportunity to steam through sev- 
eral narrow openings with no serious handling prob- 
lems. One particularly interesting situation that un- 
derscores the directional stability of the class occur- 
red in Green Bay beneath a new highway bridge. A 
construction barge and one bridge abutment narrowed 
the main channel to approximately 44 ft. With little 
more than 3 ft to spare on each side MOBILE BAY 
tracked nicely through, although the bridge gang had 
a few anxious moments just believing the distance was 
enough! After that experience anyone would have con- 
fidence in the steadiness of their steering, if not their 
helmsmen. 

Having sailed aboard KATMAI BAY last winter and 
conducted limited operations aboard MOBILE BAY we 
view the class as clearly superior to the WYTMs and 
WLBs as domestic icebreakers. In particular, the 
hull air lubrication system is an effective tool for 
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cleaning piers of ice, for helping to extract the ship, 
and for increasing hull effectiveness in snow-covered 
ice. A great deal more is to be learned and digested, 
but it is our hope that the initial 140 operators will be 
able to assemble an ice operations manual that will 
outline our collective experiences. It is our intent 
that such dissemination of information to future WTGB 
operators will cut down on "learning the hard way." 

To be frank, this winter has been mild in compari- 
son to last when KATMAI BAY was put to an excellent 
and demanding test (incidentally receiving a CG Unit 
Commendation for their efforts). However, here are 
several experiences of the past few months that hint 
at the icebreaking capability of the WTGB (figs. 6 and 
7): 


(a) MOBILE BAY walked through 18 to 20 in of 
hard ice in Escanaba, Mich., at 7 kn without using 
the bubbler system. 


(b) We broke through 3- to 4-ft windrows without 
the bubbler and after only backing off once. 


(c) When necessary, we are able to create a track 
width on one pass of at least 200 ft in medium ice. 


Figure 6.--The MOBILE BAY rides up on the ice dur- 
ing an icebreaking mission. U.S. Coast Guard Photo. 


Figure 7.--Ice around Minneapolis Shoal Light on 
Green Bay near Escanaba. An example of the 


mission of the MOBILE BAY. 


U.S. Coast Guard 
Photo. 


Search and rescue is another mission that requires 
WTGB utilization on the Great Lakes. The class is 
an adequate SAR platform expecially in terms of elec- 
tronic capability although roll characteristics and 
forecastle wetness limit overall performance. In- 
creased horsepower, a low fantail, and the previously 
mentioned excellent steering speak well for the WTGB 
as an improved towing cutter for small vessels up to 
2,500 tons. Response during controlled speed up and 
slow down was considered outstanding during our tow- 


ing of TAMAROA. However, one apparent deficiency 
is that the conning officer cannot view the deck crew 
aft and must rely solely on another Officer of the Deck 
(OOD) stationed aft of the stack. 

One point of interest concerns fuel conservation in 
the class. The ship's maximum speed is 14.7 kn with 
both main diesels and main generators on the line. 
Consumption is roughly 180 gal per hr (no one ever 
said icebreaking was inexpensive!). However, one 
main system will push us comfortably along at 12.0 
kn cutting our fuel bill in half. Obviously, the power 
curve in its upper limits is very steep and all that 
reserve horsepower will be used only when icebreak- 
ing. This is an important factor to bear in mind when 
steaming on ice-free and nonrestrictive waters. 

As a working harbor vessel used for various ma- 
rine environmental protection missions, the class 
has several distinct attributes: increased fire-fight- 
ing capability (two monitors delivering 250 gpm apiece 
with a he sizontal range of 210 ft); an ability to effec- 
tively tow alongside; improved bridge visibility; and 
significantly increased endurance. Looking offshore, 
under favorable weather conditions these cutters might 
be used in future operations involving marine safety 
on the continental shelf--such as surveillance cf and 
fire fighting on offshore structures. 

Training is one area in which we strongly feel the 
ship has excellent potential. The spacious bridge and 
large engineering spaces make the WTGB an ideal 
laboratory for introductory navigation and engineering 
indoctrination. Our experiences have shown that a 
sound knowledge of basic deck seamanship is essential 
to the safe handling of this vessel. In addition, the 
diesel-electric plant with a fair amount of redundancy 
can provide operational training in engineering system 
tracing, isolation, and repair. 

The very spacious bridge has a well thought out ar- 
rangement. With a two-man watch in the pilothouse 
it is imperative to have easy access to all communi- 
cations and navigation equipment. The current con- 
figuration is nearly optimal and is consistent with the 
low manning concept of the class. Of note is the place- 
ment of two radar indicators (AN/SPS-64 system) 
along the forward bulkhead. Although this may seem 
to be a luxury to some, the inherent redundancy of 
the system is comforting especially since we have no 
billet for an electronic technician. This indicator ar- 
rangement also allows for something that might be 
appropriately termed "concurrent observational capa- 
bility."" The Commanding Officer and the OOD can 
simultaneously view and interpret contacts on separate 
indicators--a highly desirable feature. 

The pilothouse is designed so that all maneuvering 
and operation of the ship can be accomplished without 
stepping outside into the sometimes unbearably cold 
weather. On each wing of the enclosed bridge there 
is a console with throttle and nonfollowup rudder con- 
trols, as well as sliding gyro repeaters. Our exper- 
iences have shown, however, that when mooring or 
working close aboard another ship, it is far better 
and safer for the conning officer to step outside onto 
the catwalk. Certainly one has an improved view of 
the surrounding ice cushion and, importantly, an im- 
mediate feel for the wind's effect on the superstructure. 

All in all the most remarkable aspect of the bridge 
is its sheer size. During a recent dependent's cruise 
there were 30 sightseers in the pilothouse without in- 
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terference to MOBILE BAY's safe operation. Many 
sailors would find it amusing that we muster the ship's 
company at foul weather parade on the bridge. We 

have found no other space more suitable. 

The low manning of the 140's requires that consid- 
erable responsibility be placed on junior personnel. 
For example, one of our four qualified underway 
OODs isthe Bosuns Mate 3d Class (BM3); the others 
are the Lieutenant Junior Grade (LTJG), Chief Bosuns 
Mate (BMC), and Quartermaster 1st Class (QM1). 
Many skeptics might question the wisdom of giving a 
third class petty officer control of a 140-ft cutter. 

But why not? In this time of generally poor retention 
of enlisted personnel, challenges such as this may well 
be what is needed. And, indeed, this young man has 
risen to the occasion and has done an extremely com- 
petent job. Now, of course, we groomed him for the 
task by sending him to every related service school 
during a lengthy precom. Characteristically, our 
Navy friends in Norfolk needed some arm twisting to 
allow a BM3 to take "their" rules of the road course 
with a group of 0-4's and 0-5's. 

The normal underway watch consists of one Eng- 
ineer of the Watch (EOW) in the Engineering Control 
Center, a helmsman, and the OOD. Four seamen 
stand 2-hr helm watches and act as partial lookouts. 
When wurking in ice the structure changes to include 
a Command Duty Officer (CDO). The Commanding 
Officer and Executive Officer act as CDO and the 
three OODs rotate accordingly. No matter what the 
situation, the underway OOD on a 140 is a very busy 
individual. He does all the log entries, is responsible 
for the safe navigation of the ship, plots all contacts, 
acts as lookout, handles all communications, and is 
responsible for the ship's routine. This situation 
without a Quartermaster of the Watch is akin to the 
WPBs, but bear in mind that this cutter is significantly 
larger. 

The engineering watchstander stands watch in the 
Engineering Control Center, not the engineroom. He 
makes an hourly security round of all engineering 
spaces. 

Anyone familiar with the WYTM's would detect im- 
mediately on the WTGB a vastly improved interior. 
All living spaces are either ahove or on the main 
deck. Excellent noise suppression and superior tem- 
perature and humidity control make life aboard very 
comfortable, especially when icebreaking. Of interest, 
for over 9 weeks our entire complement lived aboard 
while operating along the East Coast. Every crew- 
member was genuinely pleased with the high standards 
set with this class. Brightly colored paneling, art 
work, and built-in stereos add a touch of class and 

certainly impress those assigned. The comfortable 
surroundings most definitely enhance the pride this 
crew has for its unit. 

If there is a fault with the accommodations it is 
the lack of extra berthing. Obviously, one cannot in- 
crease the number of billets when the ship is provided 
with 17 racks for a 17-member crew. Substantial 
structural modifications might be required should this 
become a recurring problem. Quite evident is the 
fact that it is impossible to provide adequate berthing 
for temporary personnel, reservists on active duty, 
new PCS crewmembers reporting early and the like. 

We would ask also where are we to berth law enforce- 


ment personnel, regatta officials, or trainees? This 
lack of berthing is one indicator of the inflexibility of 
the personnel situation aboard a minimally manned 
cutter. 

Because of the small crew of the WTGB class, 
good personnel management is absolutely crucial. 

The loss of even one worker has far reaching im- 
pact on what can be done in a day. Yet, emergencies 
do develop that require an individual's absence, and 
some liberty and leave must be scheduled. Careful 
scheduling and analysis with respect to the ship's op- 
erational commitments are required to strike a satis- 
factory balance between leave and providing for the 
safe, continued operation of the ship. 

Due to the critical importance of each member of 
the ship's crew, the prior training that each receives 
is very important. With the heavy workload that is 
typical of the class, extensive on-the-job training 
comes dearly. Attendance at various service schools 
is mandatory. But one cannot afford to send members 
of the crew to the required schools once they report 
aboard. The requirements necessitate roughly 3 to 
4 weeks of service schools for the average crewmem- 
ber. Some of the engineering petty officers require 
2 mo. With the new minimally manned ships, the 
service must now come to grips with the necessity of 
providing the required training prior to the crewmem- 
ber reporting aboard. If we do not choose to accept 
this approach, the operational capability of this class 
may be impaired. 

The 140's limited manpower does not include any 
yeoman or storekeepers. The trusty Executive 
Officer is a striker at both of these administrative 
rates. Fortunately, the group office provides sup- 
port in these areas, but the administrative details 
and supply problems along with a myriad list of col- 
lateral duties make the Executive Officer the key 
man in this managerial environment. 

From our viewpoint the WTGB is clearly superior 
to the WYTM and is a vessel of which the Coast Guard 
can justly be proud. Many talented military and ci- 
vilian personnel created an exceptionally effective 
icebreaker for its length and horsepower. We suggest 
that this is perhaps the most cost-effective vessel for 
the job at hand. Certainly there are, however, de- 
sign constraints which must be considered during use 
in other mission areas. 

It is to our fellow Service personnel that we address 
our final thoughts. This cutter class is a challenge to 
each individual onboard--from the most junior non- 
rated to the commanding officer. All hands are given, 
out of necessity, a great deal of responsibility. This 
is certainly as it must be for the 17 assigned to oper- 
ate this sophisticated cutter in the traditional manner 
of our Service. To you officers with an interest in 
the WTGB, it is a grand opportunity for adventure- 
some, challenging, and rewarding duty. Our initial 
observations lead us to believe that not only is this 
ship a great test of seamanship but also you better 
have your management ideas clearly in focus. Time, 
people, and dollars all have to be marshalled together 
in careful balance to keep these "buck forties" in 
business. 


Lieutenant Commander Brigham is now assigned to 
the Naval War College. 


Hints to the Observer 


AIR TEMPERATURE AND DEW POINT 


The air temperature and the dew-point temperature 
are two items used by the weather forecaster when he 
makes his evaluation of the weather situation. Tem- 
perature and dew point must be evaluated from the 
free air if they are to be of maximum value to the 
forecaster. Aboard ship, heat from the stack and 
from the ship itself can introduce errors into psy- 
chrometric readings unless proper precautions are 
taken. Psychrometric readings should be taken to 
windward in a shaded location. If the wick of the wet 
bulb is moistened 2 or 3 min before making the ob- 
servation, it will cool to near its final reading, and 
less whirling of the psychrometer will be necessary. 
Whenever the apparent wind is 10 kt or higher, psy- 
chrometric readings can be made without whirling the 
psychrometer. Merely hold the thermometers into 
the wind until the wet-bulb and dry-bulb readings re- 
main steady. Observers using the aspirated psy- 
chrometer can use the same technique by removing 
the plastic cover over the thermometer bulbs and 
holding the instrument into the wind. Operation of 
the fan is not necessary when the air movement past 
the thermometers is at least 10 kt. 

Occasionally both bulbs will become wet from spray 
or rain. This will result in erroneous readings if the 
dry bulb is left moist. In these cases the dry bulb 
should be dried with a clean cloth and another reading 
should be taken. In very rough seas it may not al- 


ways be possible to obtain an accurate reading from 
the windward side because of spray. When these con- 
ditions occur the observer should attempt to get the 
readings on the leeward side, making sure that the 
thermometers are kept away from any source of heat. 
When the air temperature is near the freezing 
point, the wet-bulb temperature will, in many cases, 
be below 0°C. In these cases the wet bulb should be 
moistened 10 to 15 min before observation time and 
exposed to the free air. As the water evaporates from 
the wick the wet-bulb temperature will drop to 0°C 
and remain at that temperature for several minutes. 
Once the water in the wick has frozen and all latent 
heat has been dissipated the temperature of the wet 
bulb will drop below 0°C to the true wet-bulb value. 


Additional Hints for Accurate Readings 


1) Change the wick whenever it becomes soiled (at 
least once a week). 


2) Be sure that the scale markings on the ther- 
mometers are legible. If they become difficult to 
read, have the Port Meteorological Officer replace 
them for you. 


3) Apply clean water to the wick when moistening 
the wet bulb. 


Tips to the Radio Officer 


Larry Murphy 
National Weather Service, NOAA 
Silver Spring, Md. 


CORRECTIONS TO WORLDWIDE MARINE WEATHER 
BROADCASTS (JUNE 1981 EDITION) 


Page 9 
1-0240 New Orleans, LA , USA 
Change 1552 to 1550. 


NMG 


Page 16 

1-0750 Walvis Bay, South Africa 
Change (A2) to (Al) 

On second line of schedule add 'W" after "LR". 


ZSV 


Add new line: On receipt 500 W. 
Page 17 
1-0770 Pt. Reyes, CA, USA NMC 


Add area (d) Offshore waters from St. James to 
Pt. St. George. 
Change last two lines of schedule to read: 


0400, 1830 472 w2, s2, F2 
Page 18 
1-0930 Honolulu, HI, USA NMO 


On first line of schedule change 2000 to 2100. 
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Page 34 
2-0031 Portsmouth, VA, USA NMN 
Delete last line of schedule and add: 
1730 8765.4 (A3J) Forecasts2 
13113. 2 (A3J) 
17307.3 (A3J) 
Page 38 
2-0430 New Orleans, LA, USA NMG 
On third line of schedule add 1750. 
On fifth line of schedule delete 1750. 
Page 39 
2-0445 Grand Isle, LA, USA NMGI15 
Change times to 1035, 1635, and 2235. 
2-0475 Port Aransas, TX, USA NOY3 


Change times 1040 to 1100, 1640 to 1700, 2240 to 
2300, 1030 to 1040, 1230 to 1240, 1630 to 1640, 
and 2230 to 2240. 


Page 45 


2-1120 Walvis Bay, South Africa ZSV4 


3 


Change schedule to: 


0933, 1633 1765 (A3) F,W 
4357.4 (A3J) 
8718.9 (A3J) 
161. 9MHz (F3) 
1315 1765 (A3) F,W 
On receipt 2182 (A3H) WwW 
156. 8MHz (F3) 
Page 46 
2-1160 San Francisco, CA, USA NMC 


At bottom of page 46 delete times 1230, 1630, 2230 
and add 


1630, 2230 8765.4 (A3J) F,W 
13113.2 (A3J) 

Page 47 
2-1230 Kodiak, AK, USA NOJ 
Change 1330 to 1300. 
2-1280 Ketchikan, AK, USA NMJ 
Change call sign to NMJ2. 
Page 48 
2-1420 Astoria, OR, USA NMW 
Add new line: 0515, 1715 157. 1MHz S,F 
2-1451 Coos Bay, OR, USA NOE 


Add new lines 0520, 0533, 0540, 157.1MHz F 
1720, 1733, 1740 


Add new station; 


2-1440 Portland, OR, USA NM W44 
Area: Coastal waters, Tatoosh Is. to Pt. St. George 
1733, 1740 157. 1MHz S,F 
2-1470 Humboldt Bay, CA, USA NMC11 
Change 1615 to 1515; delete last line. 

2-1481 Monterey, CA, USA NMC6 
Change 1615 to 1645; delete last line. 

Page 49 

2-1530 Honolulu, HI, USA NMO 


Change footnote 1 to read: Used at 0545 and 1145 only 


Marine Observations Program 


J.W. Nickerson 


Change footnote 2 to read: Used at 1745 and 2345 only 


Page 59 
3-0250 Sofia, Bulgaria LZA8& 
Delete station and replace with: 
3-0250 Sofia, Bulgaria LZJ2 
Area: 

(a) 30°N 20°W - 28°N 34°E, 60°N 63°E 

64°N 45°W 
(b) 36°N 14°E - 36°N 81°E, 47°N 33°E 
47°N 13°E 

0415, 0950 Surface analyses area (a) 
0435, 0735, Surface analyses area (b) 
1030, 1330 
0800 Test chart 
Page 65 
Add new station: 
3-0450 Belloto, Chile CCV6 
Frequency (kHz): 4379, 22070 
0200 Sea state prog. 
1430, 2310 Surface anal. 
1920 Nephanalysis 
1940 Sea state anal. 
2330 Surface prog. 
Page 72 
Add new station: 
4-0135 Guam, Mariana Is. NRV 
Frequency (kHz): 13077 
1800, 2300 Forecast and warnings 
Frequency (kHz) 22567 
0400, 1400 Forecast and warnings 


A complete listing of all changes to the new edition 
of Worldwide Marine Weather Broadcasts is avail- 
able from your Port Meteorological Officer or upon 
request from: 


National Weather Service, NOAA 
Marine Weather Services, W162 
8060 13th Street 

Silver Spring, MD 20910 


National Weather Service, NOAA 


MARINE OBSERVATIONS PROGRAM 

At 0000 on January 1, 1981, many of the land sta- 
tions and ships at sea will commence sending weather 
observations in the new synoptic code--many will not. 
Those that send weather reports to OBS METEO 
WASHDC and do not have the new code manuals and 
forms should continue using the old weather observa- 
tion system and forms until they are replaced. 

The National Meteorological Center at Suitland, 
Md., is prepared to accept weather observations for 
a limited time in either the old or the new synoptic 


Silver Spring, Md. 


code format. Data in either format will be fully 
utilized in preparing weather forecasts and warnings 
for the ships at sea. 

There are some forms that have been stamped 
"Obsolete after January 1, 1982." Please just line 
through this and use the forms until replaced. 

In previous Log articles we have said that, when 
analyzed, there isn't very much difference from the 
observer's standpoint between the old and the new 
codes except in the format or arrangement of the data. 
Let's go through both and compare these differences. 
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Present Code 


YYGGi 
99L he 


PPPTT DV 


21 EER 


ddPHH 
ssss 


wwwww 
New Code 


Section 0: YYGGi 


Section 1: 


i,i Nddff 


4PPPP Sappp 


Section 2: Os: T 


222D_v 
ss nwww 


ICE 


Nddff 


ss 


VVwwW 


dd wwwnt 


ICE 


99L LL. Qe 


1s TIT at at d 


7wwW,W 


"2 8N,C_C.C 


hLMH 


wwww 


61 EER 
ssss 


c,S.b,D.z 


The new code is divided into three sections. I 
don't know why they started with Section 0. 

Section 0 contains the ship's call sign, D....D, and 
data on the time and position of the ship. This is called 
the identification section and all of the groups are re- 
quired in the log or record and in the radio message. 
The only new group is the ship's call sign, D....D, 
which is now a part of the body of the radio message. 
All of the other groups are the same as the present 
code, just rearranged. 

Section 1 has a few differences. The ip in the first 

group is an indicator for the precipitation group, and 
it has been preprinted on the log for the convenience of 
the observer. The next element of the same group, 
ix, indicates if the weather group is included in the 
message. Still in the first group of Section 1, the h 
and VV are the same as in the present code, but the 
format has been rearranged. 

The second group in Section 1, Nddff, is the same 
as in the present code: cloud amount, direction, and 
force of the wind. The groups in Section 0 and the 
first two groups of Section 1 are required and must 
be included in each message. However, beyond this 
point each group is numbered and, if there is nothing 
to report of significance, the group may be omitted 
without fouling any of the other groups. 

One of the biggest changes for the better in the new 
code is the expansion of the temperature groups: 


1s, TTT, 2s,TgTgTg, and Os, The groups 


are all numbered and sy is the symbol to indicate tem- 
perature above or below zero degrees celsius (0 or 
plus is coded 1, minus is coded 0). The temperatures 
are now in tens, units, and tenths of a degree. I don't 
think anyone will miss the temperature procedures in 
the present code. 

The pressure, PPPP, and pressure tendency, ppp, 
have both been expanded so there is less confusion. 
As the ppp now includes tens, units, and tenths, an 
extra group for pressure change over 9.9 mb is not 
required. 


There is an additional past weather element so the 


weather can be more adequately described. The code 
is the same for both past weather elements. 

The cloud group is the same, except now the group 
is numbered. The low cloud height, h, has been 
moved into the first group of Section 1. 

Section 2 contains the marine groups and is identi- 
fied by the indicator 222. Notice that the group num- 
bers commence again at zero after the 222 group. 
That is why the 222 group must be included in all mes- 
sages with marine data included. 

The various observational elements in the wave 
groups are also expanded. _PywPy is now recorded in 
seconds rather than in a code as in the present code. 
Height is still in half-meters. There is now provision 
to observe and record two swell trains including di- 
rection, and period and height, 

The ice groups are the same except for renum- 
bering and rearrangement. 

That is all the changes. Not really very many and 
most of them result in an improvement in clarity and 
observing procedures. As you become familiar with 
the new flexibility this new code format allows, I am 
sure you will like it. 

Again, if you do not have the new manuals, forms, 
and other materials on January 1, 1982, just continue 
with your present forms until they are replaced. 

We have a few complaints that sometimes this maga- 
zine and the manuals and other materials are not 
widely distributed aboard ship. We, of course, can 
only point out that all of the observers and the radio 
officer should see these things as soon as possible be- 
cause there are articles that affect their performance 
in each issue. 


ATMOSPHERIC PRESSURE ERRORS 

Here is a new service that you should find helpful. 
During the process of weather map analysis the Na- 
tional Meteorological Center analysts note approximate 
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atmospheric pressure errors in some ships when com- 
pared to other ships in the vicinity. If your ship is on 
the list (table 3), you should seek the assistance of a 
Port Meteorological Officer at your next port of call 


to calibrate the barometer. Note that the average 
pressure error in table 3 is only approximate. You 


should not attempt to readjust your barometer based 
only on this information. 


Table 3.--Approximate atmospheric pressure errors 


Name (Country) 


Call 
letters 


No. of 
erroneous 
reports 


Average 
pressure 


error(mbs) 


Atlantic Ships 


IRISH PINE (Ireland) 

Unknown (USSR) 

Unknown (Estonia) 

OSTROV SIBIRIAKOVA (Estonia) 

OSTROV BERINGA (Unknown) 

OSTROV KOTLINE (USSR) 

PROFESSOR MESSIATSEA (USSR) 

Unknown (Japan) 

Unknown (USA) 

Unknown (Sweden) 

Unknown (USSR) 

Unknown (USSR) 

Unknown (USSR) 

Unknown (USSR) 

PYATIDEC YATILETIE SOVETSKOI 
GROUZZI (USSR) 

LIVNY (USSR) 

Unknown (USSR) 

Unknowara (USSR) 

INGOUR (USSR) 

Unknown (USSR) 

ROUMBOULA (USSR) 

DROUJBA (USSR) 

Unknown (USSR) 

ALEXANDRE GUERTSEN (Russian) 

FRITZ HEKKERT (USSR) 

Unknown (USSR) 

KREMENTCHOUG (USSR) 

IVAN POLZOUNOY (USSR) 

VASSILII FESSENKOV (USSR) 


GLOBAL TROPICAL CYCLONES 


WIDB 
ENVK 
ESBS 
ESKM 
EWAF 
EWJT 
EWVS 
JLFC 
NJAG 


~ 
ES 


~ 


Name (Country) 


No. 

Call 
letters 
reports 


erroneous 


Average 
pressure 
errorymbs) 


Unknown (USSR) 

Unknown (USSR) 

ILYA REPINE (Unknown) 
NIKOLAI SIPIAGUINE (Unknown) 
Unknown (Yugoslavia) 
CASTELLA (Liberia) 

ORE STRUNS (Liberia) 


UWYL 
UYDJ 
UYJA 
UZFP 
YUEN 
5LY2 
5MCX 


Pacific Ships 


Unknown (Liberia) 

Unknown (China) 

Unknown (Philippines) 

Unknown (Russian) 

Unknown (USSR) 

SROCCO (Panama) 

Unknown (Panama) 
MUNETAMA MARU (Japan) 
Unknown (Japan) 

CHIHIROSAN MARU (Japan) 
Unknown (Japan) 

Unknown (Japan) 

Unknown (Japan) 

HAWAIIAN ENTERPRISE (USA) 
Unknown (Norway) 

BUNKER ESSO (Denmark) 
OSTROGOJSK (USSR) 
KAPITAN VASSILEUSKII (Unknown) 
ALEXANDRE VERMICHEN (USSR) 
Russian (Unknown) 

KIDRIC B. (Yugoslavia) 


Hurricane Alley 


Dick DeAngelis 


Environmental Data and InformationService, NOAA 


JULY AND AUGUST 1981 
A total of 20 tropical cyclones developed in the 


Washington, D.C. 


A8GI 
BPLO 
DZDV 


3 
4 
3 
3 
6 
4 
22 
4 


+8 
-3 
+3 
+6 
+4 
-5 
-8 


erratic 
-5 
6 
+5 

erratic 
+5 
+4 
+H 


tropical oceans during this 2-mo period. This com- 
pares to 16 during the same period last year. The 
western and eastern North Pacific were the most ac- 


Table 4. --Global tropical cyclone summary, July and August 1980 


Name 


Peak 


Est. max. 
Intensity wind (kn) 


Est. min. 
sea-level 
pressure(mb) 


Basin 


Dates 


Estelle 
Joe 
Frank 
Kim 
Georgette 
Lex 
Howard 
Allen 
Isis 
Marge 
Bonnie 
Charley 
Javier 
Norris 


45 
60 
40 
105 
45 
130 
65 
80 
90 
165 
85 
110 
85 
70 
100 
90 


E. North Pacific 
W. North Pacific 
E. North Pacific 
W. North Pacific 
E. North Pacific 
W. North Pacific 
E. North Pacific 
W. North Pacific 
E. North Pacific 
North Atlantic 

E. North Pacific 
W. North Pacific 
North Atlantic 

North Atlantic 

E. North Pacific 
W. Nerth Pacific 


July 1-3 

July 5-11 

July 11-13 
July 16-23 
July 18-22 
July 19-27 
July 28-31 
July 29-Aug. 7 
July 31-Aug. 7 
Aug. 1-11 
Aug. 5-11 
Aug. 7-15 
Aug. 14-19 
Aug. 20-25 
Aug. 22-29 
Aug. 23-28 


3 
11 
<3 6 
4 +12 7 
¥ +3 4 
+5 15 
+6 4 
+3 
+3 
+3 
-4 
SHJA 3 
UFLR +5 4 +3 
UHMC +4 5 44 
UIHF +3 ENBI 6 +7 
UIHS +4 ENPP 3 +6 
HOEJ 10 +4 
UJRO +5 HOTP 14 +4 
UKMB +3 JIFS 21 +3 
UMRK +3 JHJS 7 +3 
§ UNXZ +3 JIFS +3 
a UPDD +4 JJIL -3 
p UPSP +4 JKMF +4 
: USMB +6 JLEX +4 
a USQF +4 KNLO 
USTJ +5 LIQN 
UTNC +3 OXFB 
UTNI UNNJ 
UUVU +6 UTUB 
UUZM +4 UTUH 
UVMR +3 UWAA 
i UWDP +4 YTYJ 
; 
i. Darby 
g 2. Ida 980 
3. 
4. 940 
i 5. -- 
6. 908 
7 
8. 962 
9. 
| 10. 899 
11. 
a 12. 944 
13. 975 
14, 989 
15. 
16. 950 
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NAME INTENSITY DATES 

DARBY T JULY - 3 
IDA JULY 5-11 
ESTELLE JULY II-13 
JOE JULY 16-23 
FRANK JULY 18-22 
KIM JULY 19-27 
GEORGETTE JULY 28-3! 


GLOBAL TROPICAL CYCLONES ORIGINATING JULY AND AUGUST [980 


LEX JULY 29-AUG.7 


NAME INTENSITY DATES 
HOWARD JULY 31-AUG.7 
ALLEN AUG. I-11 

ISIS AUG. 5-11 
MARGE AUG. 7-15 
BONNIE AUG. 14-19 
CHARLEY AUG. 20-25 
JAVIER AUG. 22-29 
NORRIS AUG. 23-28 


y 
7 ~ 


14 


Figure 8.--Global tropical cyclone tracks, July and August 1980. 


tive, with all but two storms coming to life in these 
basins; the other two sprang up in the North Atlantic. 
Seven of the storms reached typhoon or hurricane 
strength, and 13 of them formed in August. Descrip- 
tions of these tropical cyclones can be found in the 
appropriate Rough and Smooth Logs of this issue. 


GLOBAL TROPICAL CYCLONES 
JULY AND AUGUST 1980 

Of the 16 tropical cyclones that developed during 
this period, all but three came to life in the eastern 
or western North Pacific; those three were spawned 
in the North Atlantic in August (fig. 8). July was 
slightly more active with nine storms, while seven 
storms during the 2 mo roamed the eastern North 
Pacific. Twelve of the systems attained typhoon or 
hurricane strength (table 4), twice the amount of 
this year. The strongest storms were hurricane 
Allen of the North Atlantic with 165-kn winds around 
an 899-mb center, and typhoon Kim with 130-kn 


winds around a 908-mb center. 


GLOBAL ACTIVITY - 1965-1980 

Table 5 presents an updated version of global 
tropical cyclone statistics through 1980. This now 
gives us a good 16 years' worth of data on a global 
scale. This is only possible because of the excel- 
lent cooperation of the meteorological services of 
Australia, New Zealand, New Hebrides, New Cale- 
donia, Fiji, Mauritius, Reunion, India, Hong Kong, 
the United States, and the Joint Typhoon Warning 
Center. In comparing this table with the one pub- 
lished back in the July 1978 Mariners Weather Log 
(Vol. 22, No. 4), which covered 1965-1977, the 
global averages for both tropical cyclones and hur- 
ricanes remained exactly the same. 


TROPICAL CYCLONE WATCH - 1981 
The tropical cyclones that have developed through 


November 1981 appear in table 6. This list is pre- 
liminary. 


NO. 
NO. 9. 
I. 10. 
l2. 
4. 13 
14. 
6. 
7. I6. 
6-7 
13 
4s | 
4 4 | 
| ; 
| 


+ 
19 
18 
\7 
16 
\ 
\ 
\ 
Table 5.--Tropical cyclones, 1965-1980 
Eastern Western Australia- 
Month North North South Total Average 
Pacific Pacific Pacific 
January 1(0) 0(0) 11(6) 2(1) 34(20) 62(27) 110(54) 6. 9(3. 4) 
February 0(0) 0(0) 4(1) 0(0) 37(18) 54(21) 95(40) 5. 9(2. 5) 
March 0(0) 0(0) 7(2) 0(0) 25(8) 48(25) 80(35) 5. 0(2. 2) 
April 0(0) 0(0) 14(11) 4(2) 11(3) 22(7) §1(23) 3.2(1. 4) 
May 3(1) 7(5) 19(12) 16(6) 3(0) 4(3) 52(27) 3. 3(1.7) 
June 9(4) 31(13) 24(13) 6(1) 0(0) 0(0) 70(31) 4. 4(1. 9) 
July 16(8) 52 (22) 72 (43) 2(0) 1(0) 2(0) 145(73) 9, 1(4. 6) 
August 42 (29) 63 (39) 78(44) 2(1) 1(0) 0(0) 186(113) 11.6(7.1) 
September 54(33) 46 (23) 80(55) 12(4) 2(0) 0(0) 194(115) 12.1(7.2) 
October 25(15) 26(12) 61(47) 19(7) 7(3) 4(1) 142(85) 8. 9(5. 3) 
November 6(4) 6(1) 40(23) 24(10) 10(5) 18(7) 104(50) 6.5(3.1) 
December 1(0) 0(0) 14(5) 13(4) 29(9) 38(17) 95(35) 5. 9(2.2) 
Total 157(94)  231(115) 424(262) 100(36) 160(66) 252(108) 1,324(681) 
Average 9.8(5.9) 14.4(7.2) 26.5(16.4) 6.3(2.3) 10.0(4.1) 15.8(6.8) 82.7 (42.3) 
Percent 


hurricane 


59.9 


47.6 


61.8 


36.0 


41.0 


42.9 


51.4 


: 
3 
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Table 6. --World tropical cyclone watch, 1981 


Western North Pacific 


Australia-South Pacific 


Eastern North Pacific 


Freda 
Gerald 
Holly 
Ike 
June 
Kelly 
Lynn 
Maury 
Nina 
Ogden 
Phyllis 
Roy 
Susan 
Thad 
Vanessa 
Warren 
Agnes 
Bill 
Clara 
Doyle 


Arthur 
Mabel 


March 
April 
April 
June 
June 
June 
July 
July 
July 
July 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Sept. 
Sept. 
Sept. 


TC-3 
TC-4 
TC-5 
TC-6 
TC-8 
TC-9 
TC-10 
TC-12 
TC-13 
TC-14 
TC-15 
TC-16 
TC-17 
TC-18 
TC-19 
TC-20 
TC-21 


Betsy 
Cliff 
Eddie 
Daman 


Neil 
Freda 


Max 
Fran 
Klara 


Alex 
Bessi 


02-81 
03-81 
05-81 
07-81 
08-81 
09-81 
11-81 
12-81 
13-81 
14-81 
15-81 
17-81 
18-81 
19-81 
20-81 
21-81 
26-81 
28-81 


South Indian Ocean 


Adrian TD-1 
Beatrix TD-2 
Calvin TD-3 
Dora TD-4 
Eugene TD-5 
Fernanda TD-7 
Greg TD-8 
Hilary TD-10 
Irwin TD-11 
Jova TD-12 
Knut TD-13 
Lydia TD-14 
Max TD-15 
Norma TD-16 
Otis TD-17 
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Hazen 
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TC-23 
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Helyette 


Johanne 
Olga 
Lisa 
Paddy 


North Indian Ocean 
27-81 
29-81 H 


Oct. 
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01-81 
04-81 
06-81 
10-81 
16-81 
22-81 
23-81 
24-81 


Dennis 
Emily 
Floyd 
Gert 
Harvey 
Irene 
Jose 
Katrina 


Jan. 
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Feb. 
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On the Editor’s Desk 


NEW DEVICE AIDS COAST GUARD IN AIR SEARCHES 

After proving itself in two rescues off the California 
coast, a new heat-sensing device is being sent to New 
York for a 6-mo evaluation at the Coast Guard Air Sta- 
tion in Brooklyn. The Forward-Looking Infrared (F LIR) 
sensor is enclosed in a pod and mounted on the nose of 
an HH52-A helicopter. It "sees" images by measuring 
the amount of radiation or energy emitted by various 
objects in a manner somewhat like a television camera 
detects light as an image. FLIR can differentiate be- 
tween objects with as little as 0.1°C temperature vari- 
ation. 

The electronic, heat-seeking sensor is similar to 
those used in some missile guidance systems. It pro- 
jects an image onto a monitor in the helicopter's cock- 
pit or in the aft section where a crewmember can mon- 
itor it. The sensor, much more powerful than the 
human eye, projects images in normal proportions, or 
can magnify them three times. The images are com- 
parable in clarity to a black-and-white television. They 
are recorded on a video cassette and can be replayed 
later if necessary. 

The Coast Guard has been studying the possibility of 
using limited-visibility detection devices since 1972. 
The FLIR prototype, developed by the Northrop Corp. 
for the Coast Guard, has been in operation at the Coast 


Guard Air Station in Los Angeles since December 1980. 

In its West Coast trial the new device is credited 
with saving the lives of three men after their fishing 
boat sank off the California coast in July. FLIR cut 
through the fog to pick out the men at a distance of 1 mi 
despite darkness, visibility of less than 1/4 mi, anda 
cloud ceiling of 400 ft. The men were in the second 
stage of hypothermia when they were plucked from the 
water. Their chances of survival without FLIR would 
have been slim, according to the helicopter pilot. 

In an earlier case two men adrift in a 9-ft open boat 
were spotted by FLIR at an altitude of 500 ft and a dis- 
tance of 3 mi. 

During a 6-mo winter evaluation FLIR will partic- 
ipate in a project at the Coast Guard Research and De- 
velopment Center in Groton, Conn., and will also be 
used to conduct ice observation patrols on the Great 
Lakes. After a subsequent evaluation at a high-traffic 
southern air station, FLIR systems are expected to be 
installed in the Coast Guard's new HH65 Aerospatiale 
Dolphin helicopters. 


NOAA EXPANDS WATCH OF GULF COAST WEATHER 
A team of government satellite experts now main- 
tains a 24-hr a day watch of Gulf of Mexico weather 
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conditions aimed at expanding weather forecasting and 
warnings provided coastal and offshore areas from 
Florida to Mexico. 

Six meteorologists and an oceanographer are staf- 
fing a Satellite Field Services Station that will provide 
Gulf Coast weather stations with weather and marine 
information gathered by satellite. The station at Sli- 
dell, La., will pay special attention to conditions af- 
fecting small craft and helicopter traffic associated 
‘ with offshore oil platforms. 

NOAA Administrator John V. Byrne said an Ocean 
Services Unit will be formed at Slidell later this year. 
It will be staffed by marine weather specialists and 
will broaden the marine forecasts that the New Orleans 
area National Weather Service Office now provides the 
Gulf marine community. 

The two units will constitute an Ocean Services Cen- 
ter, the second of nine such planned facilities along the 
U.S. coastline. The first unit was established in Seat- 
tle, Wash., earlier this year. 


HUMAN ERROR CAUSES MOST MARINE COLLISIONS 

Human error in navigation or maneuvering causes 
two-thirds or more of marine collisions, the National 
Transportation Safety Board has reported. 

A Safety Board special study showed that 67 percent 
of all U.S. ship collisions from 1970 through 1979 were 
attributed by the Coast Guard to humanerror. Of 33 
major collisions investigated by the Safety Board from 
1970 through 1980, 73 percent resulted from improper 
navigation. 

Equipment failure was cited by the Coast Guard in 
7.4 percent of U.S. ship collisions and in 18 percent 
of the Safety Board collisions investigated. 

The special study developed a profile of a major 
marine collision from among those investigated by the 
Board. The typical collision was in a U.S. inland 
waterway where inland rules of the road were in effect, 
and outside an area served by active Vessel Traffic 
Service. Typical conditions were clear visibility, 
radar not operational, a state or federal pilot aboard, 
with the 0400 to 0800 watch on duty. Again, typically, 
equipment failure w’ s not involved in cause. 

Marine collision investigations and collision studies 
resulted in 222 Safety Board recommendations during 
the 1970-79 period, 190 of them to the Coast Guard. 
The Coast Guard has begun or completed action that is 
acceptable to the Board in 65 percent of those recom- 
mendations, the Board said. U.S. regulations incor- 
porating the latest international safety agreements "will 
resolve the majority of the Safety Board's current re- 
commendations to improve steering reliability" when 
the regulations take effect in 1984. 

The Safety Board recommended that the Coast Guard 
speed its study of required automatic navigation data 
recorders and that the U.S. Maritime Administration 
work with the Coast Guard on possible use of simulators 
in teaching emergency shiphandling procedures to cope 
with control system failures. 

The Safety Board's complete printed special study 
entitled ''Major Marine Collisions and Effects of Pre- 
ventive Recommendations" is available free by wri- 
ting to the Publications Branch, National Transporta- 
tion Safety Board, Washington, D.C. 20594. Multiple 


copies may be obtained by mail from the National Tech- 
nical Information Service, U.S. Department of Com- 
merce, Springfield, VA 22161. 


SAILBOAT RESCUES BY THE AMVER FLEET 

Two men aboard a dismasted sailboat were assisted 
by an AMVER participant last June. A distress alarm 
from the TRIPLE JACK was picked up by the Canadian 
Coast Guard in Falmouth, Nova Scotia. The 45-ft tri- 
maran's last known position was 42°15'N, 60°30'W. 

A U.S. Coast Guard C-130 aircraft from Elizabeth 
City, N.C., was sent to the scene. The plane located 
the disabled sailboat and established communications. 
The C-130 then spotted the TELINDA and asked it to 
divert to the scene. The TELINDA did so, took both 
crewmen and their sailboat aboard and proceeded to 
Bridgeport, Conn. 

Three crewmen aboard another sailboat were picked 
up by an AMVER participant on June 30 after their 31- 
ft craft sank in heavy weather. The MADIL was 210 mi 
east of Cape Henry, Va., when the crew broadcast a 
message on VHF Channel 16 saying that the boat was 
going down. The message was passed to the U.S. 
Coast Guard by the SAROULA. 

A C-130 aircraft and H-3 helicopter from Elizabeth, 
City, N.C., were dispatched. Two pumps were drop- 
ped to the MADIL but could not be retrieved in the 20- 
ft seas and 40-kn winds. The C-130 asked the SALVA- 
TORE DAMICO to divert. 

As darkness fell the three men aboard the MADIL 
abandoned into a liferaft.and the sailboat sank. Nei- 
ther helicopter hoist nor ship pick-up were considered 
safe, and a second attempt was planned for the first 
light. The SALVATORE DAMICO stood by throughout 
the night and was able to remove the three men the fol- 
lowing morning. All three were in good condition. 
They went to Norfolk aboard the SALVATORE DAMICO. 

Ten crewmen from an Italian sailboat were rescued 
by an AMVER award winner on July 8. The 67-ft 
SERENISSMA was participating in a transatlantic race 
when it began taking on water at the Grand Banks of 
Newfoundland. The vessel broadcast a distress call 
that was relayed to the Canadian Rescue Coordination 
Center in Halifax, Nova Scotia. Canadian aircraft 
were dispatched to search for the sailboat. Although 
the seas were calm, visibility was less than 1 mi in 
heavy fog. 

In response to a broadcast from the Canadian RCC 
the DORA OLDENDORFF, winner of an AMVER award 
this year, headed for the scene. Meanwhile, aircraft 
homed in on the sailboat's ELT signal and located the 
two liferafts in position 44-26.05N, 47-40.58W. Hali- 
fax advised the merchant vessel of the precise location 
of the rafts. The ship went to the scene and launched 
a small boat. All 10 crewmen from the sailboat were 
picked up in good condition. The DORA OLDENDORFF 
proceeded to Ghent, Belgium. 

The VALHALLA was bound for New York from St. 
Thomas, Virgin Islands, after a stop in Bermuda 
when it lost its rigging and sails on August 20. On 
the 22d a passing AMVER participant, the VOLENDAM, 
gave fuel to the 32-ft cutter for the voyage to New York. 
The yacht's engine broke down later that day, however, 
and the boat drifted for 2 days until the WINTER WAVE, 
another AMVER participant, spotted the craft and pick- 
ed up the four crewmembers. The VALHALLA was 
left adrift at 35°40'N, 66°32'W. 


MARINE WEATHER REVIEW 


The Smooth Log (complete with cyclone tracks, climatological data from U.S. Ocean Buoys, and gale and 
wave tables) is a definitive report on average monthly weather systems, the primary storms which affected 
marine areas, and late-reported ship casualties for 2 mo. 
weather for 2 more recent months, prepared as soon as the necessary meteorological analyses and other data 
become available. For both Smooth and Rough Logs, storms are discussed during the month in which they 
first developed. Unless stated otherwise, all winds are sustained winds and not wind gusts. 


The Rough Log is a preliminary account of the 


Smooth Log, North Atlantic Weather 
May and June 1981 


MOOTH LOG, MAY 1981--This was more like a 

summer than a spring month. The ocean was rela- 
tively quiet, except off the east coast of the United 
States and the vicinity of the British Isles. There was 
no primary storm track over the major shipping lanes, 
but there was one over the Great Lakes-St. Lawrence 
River system extending to Kap Farvel. Two storms 
moved across the East Coast, and several more formed 
some distance off the coast. One storm tracked from 
Quebec to the Baltic Sea and another formed northeast 
of Bermuda and made it to Ireland. There was a series 
of cyclones that circled over and west of the United 
Kingdom during the last half of the month. There was 
one storm that affected the northern Mediterranean the 
first week. 

The mean sea-level pressure chart reflected cy- 
clone tracks. What would have been the Icelandic Low 
was the 1004-mb Irish Low near Donegal Bay. There 
was also a small 1012-mb LOW center near Hoare Bay 
in Baffin Island and a 1013-mb depression over northern 
Vermont. The most prominent feature was the 1026- 
mb Azores High centered near 34°N, 42°W. It differed 
from climatology with a ridge extending northward along 
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Figure 9.--Mean sea-level pressure, May 1981. 


The deepest and largest anomaly was minus 11 mb 
near Fastnet Rock. The ridge extending toward Kap 
Farvel resulted in a plus 7-mb anomaly center about 
500 mi east of Cape Race. There was a large flatarea 


of up to minus 3 mb over the southeastern United States 
to 60°W, between 30° and 40°N. 

The upper air had an anomalous pronounced ridge 
over midocean along approximately 40°W. There were 
long-wave troughs along 65° and 10°W. 

The tropical cyclone season got off to an early start 
this month with Arlene. 


Extratropical Cyclones--This was the only storm this 
month that tracked from continent to continent. It 
moved off the Labrador coast early on the Ist. The 
E.E. PRINCE was in the Strait of Belle Isle at 1200 
with 45-kn winds blowing up the Strait. The storm 
passed over Kap Farvel at 0000 on the 2d. Late that 
day the FRITHJOF was in the Denmark Strait with 44- 
kn northerly winds and 18-ft waves. By 1200 on the 
3d the 990-mb storm was near 59°N, 11°W. Sev- 
eral ships off Ireland and in the southern North Sea 
had about 40 kn. The JACK WHARTON, south of Fast- 
net Rock, had 47 kn with 21-ft waves. Lima measured 
35 kn with 20-ft seas. At midday on the 4th the storm 
was over the North Sea but causing no harm. 


This LOW formed in the area of primary cyclogenesis 
off the U.S. East Coast, but it didn't go anywhere. It 
was first analyzed on the 1200 chart of the 2d as a 
frontal wave. Frontal waves had been moving north- 
eastward along a quasi-stationary front off the U.S. 
East Coast for several days. On the 3d the CG26 
(44°N, 64°W) found 45-kn north-northeasterly winds. 
At 1800 the NOVA GORICA (38°N, 59°W) had south- 
easterly 52-kn winds with 15-ft waves. The ESSO 
NASSAU (36°N, 72°W) had 50-kn winds with 23-ft 
waves at 2300. The LOW was moving southwesterly, 
the opposite of the usual direction. At 0000 on the 
4th buoy 41001 measured 23-ft seas. The Atlantic 
COGNAC (39°N, 71°W) reported 52-kn winds from 
030° with 26-ft seas. At 1200 the LAERTES (38°N, 
71°W) reported the winds as 4& kn from 020° with 
20-ft seas and 26-ft swells. The SOCONY VACUUM 
near 34°N, 76°W, had 41-ft swell waves out of the 
north. By 0000 on the 5th the storm was turning 
northward at 998 mb near 32°N, 66°W. The NORDIC 
LOUISIANA (30°N, 66°W) had 42-kn gales. The storm 
was only a weak trough on the 7th. 
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mostly some high-wave reports. It formed in a sharp 
frontal trough west of the Bay of Biscay on the 7th. 
There had been persistent northerly flow from an older 
system for many hours. At 1200 the LAURA PANDO 
reported 38-ft swell waves near 40°N, 23°W. At 1800 
the AMERICAN LEGEND at 50°N, 12°W, had 43-kn 
northerly winds but only 15-ft waves. 

The cyclone initially moved northward, but on the 
8th it curved westward, then southward, and finally 
northward again on the 10th. On the 8th the MONT 
JOLY (50°N, 19°W) had northerly 50-kn winds with 26- 
ft seas. 

The winds west of longitude 15°W had been northerly 
for some time, and at 1800 on the 8th the GEEST- 
STAR (47°N, 19°W) reported northerly 44-kn winds, 33- 
ft seas, and 46-ft swells. At 0000 and 1200 on the 9th 
OWS Romeo measured the seas at 33 ft. At 0600 the 
GEESTSTAR was still sailing into 25-ft seas and 41-ft 
swells. Other ships had winds in the 40-kn range and 
waves between 20 and 30 ft. 

By 1200 on the 10th the storm was near Brest at 
990 mb. Romeo now had 20-ft seas and a ship off Lis- 
bon had 25-ft waves. By the 11th another center had 
formed over Germany and rapidly sapped the strength 
of this storm. 


A frontal wave formed over the St. Lawrence River 
Valley on the 9th. It traveled northeastward and was 
south of Kap Farvel at 1800 on the 11th. It was 994 mb 
at 0000 on the 12th. A ship at 56°N, 39°W, reported 
41-kn winds with 21-ft seas. Fishing vessels near Ice- 
land were finding gales with seas up to 20 ft south of 
the island, but on the 13th the ARNI FRIDRIKSSON 

off the northwest coast reported 50- to 60-kn winds 
from the northeast several times. No waves were in- 
cluded. 

On the 14th a trough was rotating through the sou- 
thern circulation, and by 1200 a 988-mb LOW had 
formed to become the primary storm near 51°N,19°W. 
The DART CANADA (49°N, 15°W) had 47-kn winds 
and the AMERICAN ARCHER (50°N, 28°W) had 25-ft 
waves. OWS Romeo had 26-ft seas on the 15th that 
continued into the 16th. The GEESTSTAR reported 52- 
kn westerly winds with 33-ft seas at 0600, while 
Romeo reported 30 ft. The upper air LOW was quasi- 
stationary near 50°N, 15°W, and the surface LOW was 
moving slowly counterclockwise around it. On the 
17th another LOW was moving around the southern 
part of the circulation. This weakened the storm, 


and it slowly deteriorated. 


This was a long-lived cyclone. It originated as a heat 
low over the western Great Basin on the 14th. It 
moved slowly eastward across the sun belt and crossed 
the east coast south of Cape Hatteras on the 21st. It 
started expanding as it moved over the Gulf Stream. 
There were a few gales on the 22d. The CGC EAGLE 
south of Cape Cod found 40-kn winds. The OGDEN 
CHAMPION (34°N, 74°W) contended with 50-kn winds. 
A double center developed on the 23d and persist- 
ed until the 25th, while there were gale reports. 

At 1200 on the 25th the 996-mb storm was near 46°N, 
55°W. On the 26th there were several vessels south- 
east of Cape Race that reported winds over 40 kn and 
waves near 20 ft. 

The storm stalled near 52°N, 28°W, on the 27th. 
By the 29th another center had formed, which moved 
northward to dissipate. During this time Charlie was 
measuring gales with waves near 20 ft. A German 
ship near 53°N, 34°W, quoted 48-kn winds with 20-ft 
seas. The AMERICAN LEADER (53°N, 33°W) found 
40 kn and 23-ft waves. 


Tropical Cyclones--Tropical Storm Arlene was spawn- 
ed from a disturbance that had moved eastward through 
the Caribbean for several days. Early on the 7th it was 
classified as a tropical depression. A short time later 
tropical storm Arlene was born about 25 mi south of 
Cayman Brae in the Cayman Islands. Moving 
northeastward at about 10 kn, Arlene's winds climbed 
to an estimated 40 kn, with stronger gusts, before she 
moved across eastern Cuba early on the 8th. She cros- 
sed the coast about 60 mi south of Camaguey and left 

it about 60 mi east-northeast of Camaguey. Arlene 
dumped heavy rains over eastern Cuba and was now 
spreading them into the central and southeastern Ba- 
hamas. She weakened slightly, but regained tropical 
storm strength once over the warm tropical waters. 

On the 9th Arlene moved out into the open Atlantic and 
her remnants were absorbed by a nontropical low. 


Casualties--May 6 was a bad day with fog, and there 


were two collisions. The Staten Island ferry AMER- 
ICAN LEGION and the HOEGH ORCHD collided in 
New York Harbor (fig. 10). The HELLENIC CAR- 
RIER and the LASH ATLANTICO collided off Cape 
Henry, Va. 

The fishing vessel DAY DAWN was hit by a large 
wave while approaching Shetland Island; she took a 
heavy list and sank. The Greek NAGOS encountered 
heavy weather 450 mi north of the Azores on the 6th 
and water leaked into No. 1 hold. On the 9th the Bri- 
tish DOLPHIN POINT and the ARPOADOR collided in 
patchy fog off Gravesend. Fog was also involved in 
the collision of the DOURO and TOJARO off Spurn 
Head on the 13th. There was fog in the same area on 
the 20th, when the OCEAN CONTENDER and the RE- 
BECCA ELYSE collided. The Brazilian LLOYDBRAS 
had damage to deck cargo off the northeast coast of 
Brazil. The MARLHILL sank, on the 30th, 145 mi 
east-southeast of Cape Charles after heavy-weather 
damage while under tow of the tug IRVING BIRCH. 
Two days later on June 1 the LAC DES ILES sank 
while under tow of the same tug. 
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Figure 10.--The fog had lifted but it was still somewhat hazy when this photograph showing the slash in the side 


of the AMERICAN LEGION was taken. 


U.S. Coast Guard Photo. 


MOOTH LOG, JUNE 1981--The tracks of this month's 

major cyclones did not match climatology very well. 
In fact, there was no favorite path. The majority of the 
cyclone centers were north of 35°N and west of 30°W. 
Early in the month a storm tracked from off New York 
to across Scandinavia. Several storms tracked from 
the Gulf of St. Lawrence toward southern Greenland. 
During the first 2 weeks of the month, several storms 
paralleled latitude 40°N from south of Nova Scotia to 
midocean. There were only three significant cyclones 
in the area between longitude 30°W and the European 
coast, and all were in the first week. Two affected the 
Mediterranean. 

The mean sea-level pressure chart was very dif- 
ferent from climatology. The only part of the pattern 
that was comparable was the central pressure of the 
Azores High (1023 mb) near 30°N, 30°W, and westward 
to the coast of the United States. The Icelandic Low 
did not exist. There were two 1009- and 1010-mb Low 
centers in the area from Scandinavia to Spitsbergen. 
There were also 1008-mb Low centers over Quebec 
Province and eastern Hudson Bay. The Azores High 
had a neck (ridge) that extended northeastward to the 
Brest Peninsula (fig. 11). 

There were no major anomaly centers, but many 
small ones. There were negative anomalies over 
Scandinavia to Spitsbergen and from Canada to north- 
west of the Azores. The area from the North Pole 
to Greenland to France was positive. 

The upper air at 700 mb was different from the nor- 


Figure 11.--Mean sea-level pressure, June 1981. 


mal pattern. The primary Low was shifted southward 
to Mansel Island in Hudson Bay, and the long-wave 
trough extended southeastward along the Labrador 
coast to midocean. There was a short-wave trough to 
the south from Nova Scotia. A ridge paralleled long- 
itude 20°W with another displaced Low over Spitsber- 
gen with a trough paralleling longitude 10°E. Theusual 
short-wave trough was off the Portuguese and Moroc- 
can coasts. 

Tropical storm Brett formed the last day of the 
month, 


Extratropical Cyclones--This cyclone was on the 


charts off Portugal on the first chart of the month. It 
traveled northward along longitude 13°W. By 1200 on 
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the 2d it was 994 mb near 52°N, 13°W. Several ships 
had gales south of the center. The STRATHEDEN 
(36°N, 11°W) reported 50-kn winds. Another ship near 
48°N, 15°W, had 52-kn winds with 13-ft waves, while 
another near 49°N, 12°W, had 18-ft seas. The storm 
was shrinking on the 3d and disappeared on the 4th. 


This LOW was over the Strait of Belle Isle on the Ist. 
By late on the 2d ships east of Cape Race found 40-kn 
winds. A German ship (51°N, 46°W) had 39-kn and 
13-ft waves. On the 3d the 988-mb storm was near 
54°N, 34°W. A Soviet ship near 52°N, 44°W, had 48- 
kn winds at 1200. The ATLANTIC CAUSEWAY (48°N, 
34°W) had 40-kn winds with 20-ft waves. 

At 0000 on the 4th OWS CHARLIE had 18-ft swell 
waves. The LOW was either retrogressing or making 
a loop at this time. The Soviet ship ESRF reported 
48-kn westerly winds near 51°N, 43°W, with 20-ft seas 
and was indicated in the wind-wave analysis. A 
Danish ship was at 59°N, 43°W, at 0600 with 44-kn 
winds and 26-ft waves. There were several gale re- 
ports south of the center at 1200. The storm was weak- 
ening on the 5th, but the JEFFERSON (48°N, 30°W) had 
16-ft seas and 26-ft swells with gales. The cyclone 
could no longer be found after the first chart on the 6th. 


While this was a long-lived cyclone, it did not last long 
after it reached the Atlantic. It can be traced from the 
Bering Sea on the lst. It traveled southeastward across 
Canada and was over Anticosti Island on the 7th. There 
was a gale report near the front off Norfolk. There 
were gales in the southeasterly flow on the 8th with the 
SEDCO reaching 44 kn. 

The front was swinging far out of the LOW, which 
had slowed, on the 9th. Late in the day another center 
formed to the east, and by late on the 10th this circu- 
lation did not have a center. 


occluded front over the St. Lawrence Basin on the 9th. 
The previous LOW was dissipating, and this one devel- 
oped rapidly in its wake. The SCOTTISH LION near 
38°N, 67°W, had winds between 30 and 45 kn and 20-ft 
waves. The speed barbs were obscured by other parts 
of the plot. Canadian ships to the north had 35- to 40- 


kn winds. The CJR6 (44°N, 60°W) reported 45-kn winds 
with 15-ft waves. The 980-mb storm was over Cape 
Race at 0000 on the 11th, The RODRIGUES CABRILHO 
(40°N, 53°W) and the AMERICAN ALLIANCE (51°N, 
34°W) both had 35-kn gales and 20-ft waves that day. 

By 1200 on the 12th this 972-mb storm was near 
51°N, 37°W. 


Its cyclonic circulation extended 


from Newfoundland to Ireland and 30°N to 65°N. Lima 
measured 48-kn east-southeasterly winds raising 20- 
ft seas with 23-ft swells. The OGDEN THAMES (48°N, 
36°W) was sailing southwestward into 43-kn winds with 
25-ft seas and swells. Most ships with high winds 
were reporting gales. On the 13th the SUDURLAND 
(63°N, 21°W) had 52-kn easterly winds. The Soviet 
URYD (53°N, 27°W) found 43-kn southwesterly winds 
with 23-ft seas. Charlie had winds near 40 kn and 
seas over 20 ft on the 14th. The storm was rapidly 
losing strength as high pressure built to the south. On 
the 0000 chart of the 15th another LOW was found 600 
mi to the east. Twelve hours later the new cyclone had 
taken over, 


The remainder of the month the storms were kept well 
to the west as high pressure moved northward and 
eastward. 


This storm formed over Alberta, Canada on the 16th. 
It moved eastward and deepened rapidly. At 1200 on 
the 18th it was 980 mb about 250 mi northeast of 
Winnipeg. About 1800 the front was crossing Lake 
Superior. The PAUL H, CARNAHAN was near the 
center of the lake (47.6°N, 88°W) and measured 52- 
kn westerly winds. The waves were 6.5 ft. Nearby 
the GEORGE M, HUMPHREY (47.7°N, 88.7°W) mea- 
sured 36-kn winds from the west-southwest and 6. 5- 
ft waves. At 0000 on the 19th the storm was 988 mb 
near 55°N, 85°W, on the southern shore of Hudson 
Bay. The front was now slightly east of Sault Ste. 
Marie. The BENJAMIN F, FAIRLESS had arrived in 
the same general area of the previous observations 
and found 37-kn westerly winds with 5-ft waves. No 
winds of 35 kn or higher were reported on the other 
lakes as the storm turned northeastward. It continued 
to Hudson Strait where it dissipated. 


The path of this LOW was directly affected by high 
pressure west of the English Channel. The cyclone 
formed over the Mississippi Valley late on the 21st. 
By the 23d its southerly circulation was off the east 
coast and a ship near 36°N, 70°W, found 28-ft swells 
out of the southwest. The SEDCO recorded gales. 
The storm was traveling down the St. Lawrence River 
Valley and at 0000 on the 24th was 988 mb north of 
Sept-Iles. At this time there was a 1032-mb HIGH 
centered about 600 mi west of Ireland, a 1025-mb 
cell over Iceland, and a 1028-mb cell about 600 mi 
southeast of Cape Race. The OCEA at 48°N, 50°W, 
reported winds of 44 kn. Later in the day a SHIP 
(49°N, 43°W) found southerly 48-kn winds near the 
warm front. The LOW crossed the Labrador Sea and 
crashed against the southwest coast of Greenland and 
disintegrated. The AMERICAN LEADER was between 
the front and the HIGH with 21-ft swells. 


The HIGH persisted west of Ireland and on the 25th a 
front developed over western Europe. Frontal waves 
formed on the front on the 26th and traveled northeast- 
ward. As they moved over the Low Countries and 
Scandinavia, the gradient was increased over the North 
Sea causing gales and high waves for the many ships 
and rigs--the highest being about 45 kn and 20 ft. On 
the 27th the gradient relaxed as the front drifted east- 
ward. 
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Tropical Cyclones--On the 29th a low-pressure sys- 
tem developed about 150 mi east of Cape Hatteras. 
This was the beginning of tropical storm Brett. On 
the 30th a reconnaissance aircraft found the second 
tropical storm of the season some 120 mi east-north- 
east of Cape Hatteras. Brett was moving west- 
northwestward at about 12 kn. Highest sustained 
winds were about 50 kn in squalls near the 997-mb 
center. Gales extended outward 100 mi. By midnight 
on the 1st Brett was about 40 mi east of Norfolk. Sev- 
eral hours later a rapidly weakening storm moved in- 
land across the Virginia coast and southern Chesa- 
peake Bay. Two pleasure boats, the 43-ft yacht PA- 
TRIOT and the 40-ft VALIANT LADY, were caught in 
the storm and the subject of a search by the Coast 
Guard. 


Casualties--Fog was the biggest culprit this month. 
The first day of the month the MAJORCA struck a 
rock while approaching St.-Malo in fog. The STELLA 
SCARLETT ran aground in fog on the 2d at Malmo 
port entrance. The 999-ton SLOMAN RANGER and 
the 10,673-ton ARTEMIS ISLAND collided in fog 100 


mi off Cartagena on the 12th. The SLOMAN RANGER 
capsized with four crewmen missing. On the 13th the 
38, 826-ton TITAN and the 5, 069-ton TALAVERA col- 
lided in fog in the English Channel. The same day the 
ferry LION made contact with the Eastern Arm at 
Dover in fog. 

The morning of the 16th the 15,644-ton GOOD CAP- 
TAIN and the 13,074-ton CHARITY collided in fog 
south of Sicily. The CHARITY sank with all rescued. 

On the 14th the wooden motor fishing vessel SER- 
IOUS BUSINESS hit a reef off southern Jamaica and 
caught fire. The crew spent the night in a liferaft in 
heavy seas and thunderstorms. 

The KAPETAN ANDREAS grounded at Great Inagua 
Island in poor visibility on the 16th. The KAPTAI 
contacted the lockwall at Beauharnois Lock in squally 
weather on the 26th. 

Other Casualties--The ANGELINA was reported as 
having sunk off Montevideo as a result of heavy-wea- 
ther damage. The ALMIRANTE STORNI contacted the 
TWIN SAPPHIRE while berthing in strong winds in 
Montevideo. The SEA ROVER was at Cape Town re- 
pairing heavy-weather damage sustained in June. 


Smooth Log, North Pacific Weather 
May and June 1981 


MOOTH LOG, MAY 1981--This was a pacific month. 

There were fewer storms than usual. If there was 
a primary storm path, it extended from Hokkaido to 
south of Unimak Island. The more severe storms were 
during the latter part of the month. Two cyclones oc- 
curring at the same time in the first week of the month 
had odd paths. One started off northern Honshu and 
tracked southeastward for 10 days, ending near 19°N, 
175°W. This cyclone was associated with a cutoff up- 
per level LOW. The other started over the northern 
Sea of Okhotsk and traveled to the Bering Strait, where 
it turned southeastward, ending south of the Alaska 
Peninsula near 47°N, 160°W. This was the result of 
high pressure off the British Columbia coast at the sur- 
face, and high pressure building northwestward into 
Alaska from Canada in the upper air. 

The mean sea-level pressure pattern reflected a 
1005-mb Aleutian LOW near 50°N, 163°W. The Pacific 
High was 1024 mb centered near 33°N, 138°W (fig. 12). 
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SEA LEVEL, PRESSURE 
MONTHLY MEAN JUNE 1981 


Figure 12.--Mean sea-level pressure, May 1981. 


The most significant departure from normal was the 
location and shape of the Aleutian Low. Normally, it 
is more like an east-west trough along latitude 53°N 
with multicenters. The primary anomaly of minus 9 
mb near 48°N, 163°W, was associated with this LOW. 

The upper air flow was primarily zonal between 30° 
and 50°N. The Aleutian Low was supported by a low 
center near 51°N, 166°W, in a narrow trough from a 
deep LOW over the Laptev Sea. A sharp ridge exten- 
ded westward from Canada into Alaska. 

Tropical storm Adrian became the first tropical cy- 
clone in the eastern Pacific this year. 


Extratropical Cyclones--The first significant storm 
came out of the East China Sea on the 6th as a frontal 
wave. The cyclone intensified rapidly on the 8th after 
crossing Japan. There were several strong gale re- 
ports. The PACMONARCH (44°N, 154°E) found 50-kn 
easterly winds north of the center on the 9th. The 
ANDRES MAERSK nearby had 20-ft waves. There 
were a few gale reports on the 10th and 11th as a sec- 
ond LOW developed behind (west of) this one. On the 
12th this LOW dissipated and the western LOW con- 
tinued to develop. This second LOW turned northeast- 
ward on the 14th and tracked into the Gulf of Alaska on 
the 16th. The winds were mostly light, but the LESLIE 
LYKES and SINCERE No. 5 found 23- and 27-ft swells 
near 45°N, 150°W, on the 16th and 17th, respectively. 
The center had disappeared by the 18th. 


The La Perouse Strait was the birthplace of this cy- 
clone. The storm was east of the Kuriles on the 16th, 
and a Soviet ship (53°N, 161°E) found 50-kn northeast- 
erly winds. The storm had organized a fairly large 
circulation, but it was only 990 mb at 0000 on the 18th. 
The MULHEIM (41°N, 172°W) had 39-kn winds out of the 
south, but there were 26-ft swell waves from the north- 
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west according to the report. On the 19th the storm 
was 970 mb over Unimak Island. The QUEENS 
WAY BRIDGE (50°N, 159°W) had 45-kn winds, and the 
PRESIDENT MADISON (51°N, 163°W) had 40 kn. The 
PRESIDENT TRUMAN (54°N, 170°W) had 50-kn winds 
with 28-ft swells on the 20th. The storm was 966 mb 
over the Bering Sea. It started weakening and its area 
of influence decreased rapidly as another storm to the 
south moved eastward. 


The 0000 chart of the 23d indicated a frontal wave near 
44°N, 155°E, thanks to ship observations. By the 25th 
it had developed into a 988-mb storm with the TOYOTA 
MARU measuring 989 mb. Two ships south of the 
center reported 40-kn winds. A thousand miles 

to the east the EASTERN FORTUNE called the swell 
waves 33 ft. At 0600 the PRESIDENT TYLER was 800 


mi south of the center with 55-kn winds from the north- 


west, 33-ft seas, and 46-ft swells. 

The SEITYO MARU (39°N, 177°W) came in with 40-kn 
winds and 26-ft waves on the 26th. Twelve hours later 
the NEW GOLDEN PHOENIX (35°N, 175°W) had 55-kn 
winds with 16-ft seas. The storm turned southeast- 
ward, then eastward, and finally northeastward. The 
higher wind reports were gales with isolated reports of 
waves up to 23 ft. The storm was deteriorating on the 
28th, but it took one last 52-kn swipe at the MOBIL 
MERIDIAN at the occlusion off Vancouver Island. 


This storm was almost of tropical origin as the wave 
formed on a front over the southern point of Taiwan. 

It traveled northeastward along the southern and east- 
ern coast of Japan. It was near Tokyo on the 24th, 
The DALNIY VOSTOK had sailed westward through 
the center and found 58-kn northerly winds on the west 
side. On the 25th there were quite a few gale reports 
with the LAKE ARROWHEAD (40°N, 150°E) finding 45 
kn. Close by the BERKSHIRE had 20-ft waves, and 
near 43°N, 154°E, a ship had 26-ft swells. Gales con- 
tinued. At 1200 on the 27th the 990 mb LOW was near 
47°N, 164°E. A Soviet ship at 41°N, 152°E, had 50-kn 
winds. On the 29th a second center formed and yet a 
third on the 30th. The storm was dying. 


This storm came out of Asia on the 27th. It brought 
rain to Korea and Japan for spring gardens. As it 
moved into the warmer Pacific it deepened and spread 
rapidly. The SAMUEL S, measured 50-kn southeast- 
erly winds near 40°N, 150°E, and the OCEAN LOG at 
32°N, 146°E, had southwesterly 62-kn winds on the 
29th. The highest waves appeared to be about 25 ft. 
On the 30th the THOMAS WASHINGTON (44°N, 160°E) 
was near and east of the occlusion with 45-kn winds 
and 30-ft swells. 

On June 1 the storm was 982 mb near 49°N,175°E, 
and another circulation had formed at the point of oc- 
clusion. It became the primary center on the 2d. The 
winds were still gale force or less with a few swell 
reports over 20 ft. The second LOW went ashore on 
the 5th. 


Tropical Cyclones, Eastern North Pacific--Tropical 
storm Adrian became the seventh May storm since 
1966 to begin the eastern North Pacific season. He 
scarted life on the 30th, some 470 mi southwest of 
Acapulco, Adrian took a path toward the east-north- 
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east. He became a tropical storm on the 3ist. 
Maximum winds reached 40 kn for a short time 
on the 1st, but by the following day Adrian had fallen 
to tropical-depression strength. By the 4th he dissi- 
pated about 120 mi east-southeast of Acapulco. 


Casualties--The MAYA requested a heavy-weather 
damage survey on the 13th at Kobe. The ASTIR re- 
quested an ice damage survey on the 18th on arrival 
at Aioi. The JAPAN CANELA arrived San Francisco 
with damage due to cargo shifting in heavy weather. 

Other Casualties--The 18, 400-ton PACIFIC CHAR- 
GER on her maiden voyage ran aground in heavy seas 
off New Zealand. Heavy thunderstorms hit the United 
Arab Emirates and Oman the first of the month. Sev- 
eral ships broke their moorings in winds up to 70 kn. 
In Oman 33 people were killed, and 3,000 were af- 
fected by winds and floods. Ten were killed in Abu 
Dhabi. 


MOOTH LOG, JUNE 1981--This was a quiet month 

with no especially severe extratropical cyclones. 
There were fewer cyclones than normal this month, 
except over the Gulf of Alaska. There were two 
lightly traveled tracks over the western ocean, one 
from off northern Honshu eastward to the vicinity 
of longitude 170°E and the other from about 600 mi 
southeast of Tokyo eastward to midocean and then 
northeastward into the Gulf of Alaska. Contributing 
to the cyclones over the Gulf of Alaska were some 
that formed in the area or came out of the Bering 
Sea. 

The major sea-level pressure feature was the 
1025-mb Pacific High, which was normally located 
near 35°N, 140°W. The usual ridge into the Seattle 
area was slightly stronger than normal. The 1010- 


mb Aleutian Low was found over the Gulf of Alaska 
south of the Semidi Islands rather than north of Adak 
Island. There were two anomalous 1017-mb high- 
pressure centers in the northern latitudes, one near 
Agattu Island in the Aleutians and the other near Os- 
trov Paramushir in the Kurile Islands (fig. 13). 
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Figure 13.--Mean sea-level pressure, June 1981. 


The two anomalous high-pressure centers both 
produced plus 5-mb anomaly centers. The Aleutian 
Low over the Gulf of Alaska resulted in a minus 4- 
mb anomaly center near 50°N, 140°W. 

The upper air pattern at 700 mb was displaced in 
much the same way as the surface. The LOW was 
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south of the Alaska Peninsula rather than north of 
Adak Island. There was a high center over Kamchat- 
ka and a small cut-off HIGH in the ridge over south- 
eastern Alaska. The zonal flow was primarily be- 
tween latitudes 30° and 40°N over the western ocean 
and between latitudes 35° and 50°N over the eastern 
ocean, 

There were four tropical cyclones over the North 
Pacific, tropical storm Ike and typhoons June and 
Kelly over the western ocean and hurricane Beatriz 
over the eastern ocean, 


Extratropical Cyclones--This LOW formed in a col 
over the Sea of Japan between two high-pressure sys- 
tems and north of a frontal wave. By 0000 on the 3d 
the cyclone was over the Kuroshio Current and deep- 
ening. The FRANCIS SINCERE was almost in the 
center of the storm (41°N, 151°E) with 36-kn gales 
from the east and 25-ft waves. At 1200 the CLOVER 
was south of the center with gales and 20-ft waves. 
The storm was traveling slightly north of east with 
light winds. 

On the 8th the storm was approaching the Washing- 
ton coast. The ARCO JUNEAU was near Cape Blanco 
with 35-kn gales. On the 9th the storm no longer ex- 
isted. 


On the 12th the Pacific High was moving toward the 
California coast causing an increased gradient along 
the coast. Several ships found gales to strong gales. 
The WALTER RICE (36°N, 123°W) found 40-kn north- 
westerly winds with 23-ft waves. On the 14th the 
NWPB had 44 kn. A few miles away a Soviet ship had 
20-ft waves. The gradient relaxed on the 16th. 


On the 11th a front that roughly paralleled latitude 
30°N stretched from China to the United States. A 
weak wave was analyzed south of Japan at the time. 
On the 13th the storm was east of Hokkaido. The 
CANADIAN HIGHWAY (38°N, 155°E) found 38-kn 
winds. The storm was 988 mb near 45°N, 162°E, by 
0000 on the 14th. The YOUNG SPLENDOUR and the 
HONG, both near 42°N, 171°E, had 45-kn winds with 
the waves reaching 12 ft. At 1800 a ship near 46°N, 
175°E, east of the occlusion had 40-kn winds and 20- 
ft seas. 

On the 15th a new LOW formed at the point of oc- 
clusion and sped off to the east. A Japanese ship re- 
ported 20-ft waves south of the LOW. A Panamanian 
ship near the Date Line and 38°N had 45-kn winds, 
while another ship reported 23-ft waves. 

The PRESIDENT TRUMAN was north of the new 
cyclone on the 16th with 45-kn winds and 25-ft waves. 
The winds were 50 kn and the waves 26 ft at 1200. 
The swell was 33 ft at 1800. The NEW GOLDEN 
PHOENIX was north of the original storm with 
48 kn. Late that day the original LOW was only a 
trough. The second LOW continued northeastward 
and at 0000 on the 18th was 990 mb near 50°N, 160°W. 
There were several reports of gales and waves near 
15 ft. Another low-pressure center had formed off 
Vancouver Island and was moving onto the coast 
ahead of this storm. The MOBIL ARCTIC was off 
Cape St. James and measured 55-kn easterly winds. 
Both LOWs had dissipated by the 20th. 


Again there were strong northerly winds off the Calif- 
ornia coast between the Pacific High and a heat LOW 


near Las Vegas starting on the 18th. The NDAD was 
off San Francisco with 54-kn winds from 340°; no 
waves were reported. Gale winds were still being 
found on the 21st, when the AUSTRAL ENDURANCE 
at 37°N, 125°W, found 25-ft swell waves. 


This LOW suddenly popped up over the Sea of Japan 
late on the 17th. There were a few gales on the 18th. 
The PACBARONESS at 36°N, 145°E, had 39-kn winds 
from the north and 16-ft waves on the 19th. At 0600 
the NEPTUNE DIAMOND north of the storm center 
had 36-kn easterlies with 20-ft swells. At 1800 a 
Liberian ship had 35-kn gales, 20-ft seas, and 25-ft 
swells. 

Late on the 20th the storm suddenly turned north- 
westward. At 0000 on the 21st it was 996 mb near 
39°N, 157°E. A ship slightly north of the warm front 
reported 30-ft swells. The storm was weakening and 
it disappeared on the 22d. 


The remainder of the month there were only weak cy- 
clones. The primary feature was the Pacific High at 
about 1035 mb. The gradient between the HIGH and 
the heat LOW again tightened. On the 26th and 27th 
the DAVID STARR JORDON, PRESIDENT TRUMAN, 
and the USCGC YACONA had 38- to 50-kn northerly 
winds off northern California. On the 28th a Soviet 
ship (41°N, 125°W) had 52+kn winds. A United States 
ship (40°N, 125°W) found 40 kn and 20-ft waves. The 
gradient relaxed on the 29th as the Pacific High drift- 
ed westward. 


Tropical Cyclones, Western North Pacific--Ike was 
spawned by a low-pressure area that had moved west- 
ward across the South China Sea on the 8th. He be- 
came a tropical depression the following day some 
60 mi north of the Paracel Islands. Ike was christen- 
ed later that evening as winds reached tropical storm 
strength south of Hainan. On the 10th while still 
lacking organization, sustained winds of 40 kn with 
gusts to 60 kn were recorded at Sanhu Island about 
60 mi from the center. Ike slowed and turned north- 
eastward during the day. By the 12th his circulation 
had expanded to cover 500 mi, and he was moving 
east-northeastward at 13 kn. Early that same day 
the LUISE LEONHARDT encountered 45-kn winds 60 
mi east-southeast of Ike's center; a short time later 
reconnaissance aircraft reported a 967-mb center at 
sea level. On the 13th the PRESIDENT MADISON 
enroute to Kaohsiung from Guam encountered 33-ft 
seas, 50-kn winds, and a 981.6-mb pressure some 
35 mi from the center. The ship's barogram 
indicates the pressure dropped another 6 mb as she 
headed for port. Ike crossed southern Taiwan near 
Kaohsiung and moved northeastward across the island 
causing severe flooding and killing five people. Late 
on the 13th a secondary center formed off the northern 
tip of Taiwan. The primary center dissipated off the 
east coast on the 14th, while the secondary center mo- 
ved northeastward and dissipated the following day. 
Ike was responsible for several marine mishaps in 
addition to a missing aircraft believed to have crashed 
on a cliff along the east coast of Taiwan. The RISING 
DRAGON was driven aground 100 mi north-northwest 
of Kaohsiung. The salvage tug SALVISCOUNT res- 
cued 21 men from the stricken cargo ship. The ESSO 
SCOTIA broke her moorings from a scrapyard and 


sank a fishing vessel before colliding with the PROS- 
PERITY. The bulkcarrier NIKEA reported hull and 
cargo damage due to the storm. 

Typhoon June developed on the 17th about 480 mi 
east of central Luzon. As a tropical storm, she 
moved toward the northwest and intensified. By late 
on the 18th, just west of the Luzon Strait, June rea- 
ched typhoon intensity. The following day she 
turned northward through a break in the subtrop- 
ical ridge. Taiwan received its second beating in a 
week when June, sporting 80-kn winds, moved across 
the east coast on the 20th. Once north of Taiwan 
June weakened to tropical storm strength and recurved 
toward the northeast on the 21st. The following day 
she petered out just before reaching Kyushu. 

Kelly originated as a tropical depression some 280 
mi northwest of Yap Island on the 28th. He intensified 
to tropical storm strength late on the 30th just before 
crossing the Philippines near Catanduanes. Thunder- 
storms and torrential downpours resulted in severe 
flooding and landslides. About 200 Philippinos were 
killed, mostly residents near the Mayon Volcano. 
Steady rain loosened volcanic debris on the slopes 
causing an avalanche that destroyed nearly 600 homes. 
The BISMARCK SEA suffered an engine breakdown in 
the South China Sea on the 30th and because of the 
storm had to be towed to Manila. 

Kelly entered the South China Sea on the Ist, mov- 
ing westward at 10 kn; at this time he was a tropical 
depression. However, later in the day he regained 
tropical storm status, and by early on the 3d was at 
typhoon strength. Kelly was now moving toward 
the west-northwest. On the morning of the 3d the 
typhoon passed the Paracel Islands between Xisha 
Dao and Sanhu Dao. Sustained winds of 76 kn with 
gusts reaching 80 kn and a minimum sea-level pres- 


sure of 970.8 mb were recorded at Xisha Dao. The 
typhoon reached peak intensity that afternoon when 
surface winds were estimated at 80 kn around a 950- 
mb pressure center. The SAM EUN sank 22 mi east 
of Waglan Island just before dawn on the 4th as she 
headed for Hong Kong. Three American warships, 
the KIRK, TOWERS, and MIDWAY, rescued 19 sur- 
vivors, while the KWANG TA rescued 7. About this 
time Kelly was crossing the southwest coast of Hai- 
nan. He landed on the Vietnam coast about 10 mi 
south of Hanoi on the 5th as a tropical depression. 


Tropical Cyclones, Eastern North Pacific--Hurricane 
Beatriz came to life on the 28th some 360 mi south- 
west of Acapulco. Moving west-northwestward, then 
northwestward, Beatriz reached tropical storm in- 
tensity on the 29th and hurricane strength the follow- 
ing day as she approached the 15th parallel near 111°W. 
On the 1st maximum winds were estimated at 75 kn 
with gales extending out 140 mi from her center, which 
was passing about 180 mi southwest of Socorro Is- 
land. As Beatriz crossed the 20th parallel, near 
123°W, she dropped back to tropical storm strength. 
The following day she dissipated. 


Casualties--The 83,102-ton American LNG AQUARI- 
US sustained heavy-weather damage on the 19th to 
20th. TheAEGIS IONIC was due Sasebo on the 24th 
with heavy weather and ice damage. The British 
DASHWOOD arrived Singapore on July 1 with weather 
damage. The PACIFIC FORESTER requested a sur- 
vey for ice damage at Tamano on the 25th. 

Other Casualties--The GALLEON EMERALD bound 
from Balboa to Melbourne suffered heavy weather on 
the 13th. The Australian IRON HUNTER was at Sydney 
on the 15th with heavy-weather damage. 


THE MARINERS WEATHER LOG WELCOMES ARTICLES AND LETTERS FROM MARINERS RELATING 
TO METEOROLOGY AND OCEANOGRAPHY, INCLUDING THEIR EFFECTS ON SHIP OPERATIONS. 
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U.S. Ocean Buoy Climatological Data 
May and June 1981 


JUNE - Data SummarRmy #1002 
way oOata SUMMARY #1002 
AVERAGE LATITUDE 32+3N AVERAGE LONGITUDE 075.3 AVERAGE 876.58 
MEANS AND EXTREMES OF | OAYS WITH 
31 TEMP (DEG C) 2066 (3018) | 2601 2861 (24.21) | 236 30 
36.8 23) SEA TEMP (DEG C) 25.0 (01 03) | 26.8 28.9 (25 21) | 236 | 30 
31 AIR=SEA TEMP C) -OS.9 (30 18) | -00.7 | (1015) 1 236 1 30 
208004 1088-6. 850.4 PRESSURE (MBAP) 1008.9 (09 21) | 1017.8 | 1023.5 (2918) 1 236 | 30 
WIND = % FREQUENCIES, MEANS AND EXTREMES 
ones} TOTAL | SPEED NO. OF OBS: 248 Torat SPEED OF OBS: 236 
sector KNOT at 7.6 1 15.3 SPEED: 27 KNOTS 
TOTAL | 1801 2066 1 100.0 | 1562 TOTAL | 3005 6006 100.0 | 126 
WAVES = FREQUENCIES, MEAN AND EXTREME (METERS) NO. OF WAVE 08S: 236 
FREQUENCY 1965 6351 1665 11.2" 3.0" 15) 


WEIGHT <1 1-125 2-265 3-3.5 


FREQUENCY 4169 4.4 5.5" (05 00) 


oaTa #1003 JUNE oata summary *1003 
AVERAGE LATITUDE 30.3N AVERAGE LONGITUDE 080.4w AVERAGE LETITUDE 30-3N AVERAGE LONGITUDE 
MEANS AND EXTREMES | WITH MEANS AND EXTREMES 1 NO. OF | DAYS WITH 
MIN (0a HRD MEAN OaTa MIN (0A HRD MEAN | (Oa oes aga 
AIR TEMP (DEG C) 1762 (12 18) 2300 31 AIR TEMP (DEG C) 2348 (08 G3) | 2669 | 29.7 219 1 238 | 30 
A TEMP (OEG C) 2269 (22 09) | 236 SEA TEMP (DEG C) 24.3 (91 06) | 2668 | 3060 (25 21) | 238 | 30 
AIR=SEA TEMP (DEG C) -0667 (12 18) | -0068 01.9 (12 03) | AIR-SEA TEMP (DEG C) -03.3 (28.09) | OCet | Ole? (26219 238 | 30 
PRESSURE (MBAR) 1006.3 (07 21) | 1014465 | 1021-0 (25 18) | PRESSURE (MPAF) 101060 (10 00) | 1017.0 | 1023.7 (2915) | 238 | 30 
WIND - % FREQUENCIES, MEANS AND EXTREMES WIND = % FREQUENCIES, MEANS AND EXTREMES 
PEED OTS)= SPEED (KNOTS MEA 
22- rerat Speco NO. OF OBS: 248 rota. SPEED NO. OF ORS: 238 
33 47 NOTS) or <4 10 2 33 47 | 
SPEED: ne | 1 63 1368 SPEED: 20 KNOT 
SE | 205 3.6 1266 767 Day: 07 
S 268 10.9 8 nouns 00 S | 3e4 2263 1360 38.7 | 666 wourR: 03 
SW Se2 Sw 2309 Tod 1 23.1 | 6.9 
caum | . . . caum 
rorau 869 48.2 4267 362 100.9 | 10.3 TOTAL | 1062 3563 1100.0 | 6.9 
WAVES = % FACOUENCIES, Ber AND cureene (METERS) NO. OF WAVE OBS: 234 WAVES = & FREQUENCIES, MEAN AND EXTREME (METERS) NO. OF WAVE 08S: 1580 
WETGHT “16S 2-245 3-3.5 6-765 8-945 | MEAN MAX (DA HRD WEIGHT CL 2-268 3-345 9965 | MEAN MAK (DA HRD 
FREQUENCY 1967 10.3 201 1.2% 340m (09 09) FREQUENCY 48.0 44.7 Te 1.9" 245" (29 06) 
may oata #1005 JUNE Data sumMMaRY #1005 
AVERAGE LATITUDE 32.7N AVERAGE LONGITUDE 079.7% AVERAGE LATITUDE AVERAGE LONGITUDE 079.76 
MEANS AND EXTREMES WO. OF DAYS MEANS AND EXTREMES 1 NO. OF | DAYS WITH 
MIN (DA HPD MEAN wax (DA HRD MIN HRD (DA HRD os pata 
AIR TEMP (DEG Cd) 15 (12 15) | 2263 26.1 (31 21) | 208 AIR TEMP C) 26.2 (78 03) 30.7 «17 22071 1 30 
SEA TEMP (DEG C) 20.6 (10 06) | 2348 2760 (10 22) SEA TEMP (OEG C) 2445 (04 12) 1 2962 (24 18) | 30 
AIR@SEA TEMP (DEG C) (12 18) | =0145 (2618) | | AIR“SEA TEMP (OEG C) (77:03) | 00.0 17 210 1 30 
PRESSURE (MBAP) 1005-4 (O07 12) | 1024-0 | 1020.5 (25 35) | 208 | PRESSUPE (MBAP) 1008.4 (09 21) | 1016.3 | 1024.2 «(29 18) | 30 
WIND = & FREQUENCIES, MEANS AND EXTREMES WIND = & FREQUENCIES, MEANS AND EXTREMES 
SPEEO tamer Sd MEAN SPEED (KNOTS ) MEAN 
22- TOTAL | SPEED NO. OF OBS: 248 TOTAL | SPEED NO. OF OBS: 239 
io 3300 87 AT <4 6 2 3300 47 
! 
9% SPEECH: KNOTS 569 1 663 | 1664 25 KNOTS 
| 4 of 1065 o7 
+8 162 1 906 “4 25.2 | 9.7 06 
166 1 1 9.0 
caun 2.0 CALM ! 1 
TOTAL | 849 3867 46.0 6.5 TOTAL | 4164 $100 167 1 100.0 | 1240 
WAVES = % FREQUENCIES, MEAN AND EXTREME (METER NO. OF WAVE OBS: 287 WAVES = & FREQUENCIES, MEAN AND EXTREME «METERS? NO. OF wave oes: 239 
WEIGHT C1 2-265 3-345 4-565 2945 | MEAN MAX (DA HRD WEIGHT CL 2-205 6-765 9908 | REA WR) 
FREQUENCY 1442 64.4 1748 1 3.5" (08 09) FREQUENCY 3108 $9.9 906 1.0" (29 06) 
way paTa SumMaRyY #2001 JUNE para #2001 
AVERAGE LATITUDE 25.9N AVERAGE LONGITUDE 089.7W AVERAGE LATITUDE 25.9N AVERAGE LONGITUDE 089.7w 
MEANS AND EXTREMES NO. OF | DAYS WITH MEANS ®ND EXTREMES 1 40. OF | DAYS wITH 
MIN (DA HRD |) MEAN Max HRD OBS MIN (0A HRD MEAN Max (DARD OBS 
AIR TEMP (DEG 21-648 (12 03) | 25.42 27.219 AIR (CEG Cd) 28.6 (24 12) | 2862 29.6 (21 22) | 237 30 
SEA TEMP Cd) 24.7 (06 09) | 25.6 28.0 (27 219 1 238 ca C) 26.0 (02 32) | 27.8 29.1 1 238 30 
AIR-SEA TEMP (DEG C) -03.7 (12 03) | -00.4 (27 229 2 AIR=SEA TEMP (OEG C) (28 12) | 01.6 (05 09) | 237 | 30 
PRESSUPE (MBAR) 1007-8 (06 21) | 1013.5 | 1018-6 (12 15) | 233 | u PRESSUPE (MBAR) 1011.0 (05 OO) | 1015.0 | 1019.8 (25 18) | 238 | 30 
WIND = 3 FREQUENCIES, MEANS AND EXTREMES WIND = % FREQUENCIES, MEANS AND EXTREMES 
22- TOTAL | SPEEO NO. OF OBS: tome. SPEED NO. OF OMS: 238 
3 or | 10 33 47 TeKNOTS) 
1.2 | 2.0 WAX WIND 
1 4.3 569 18 WME 1 262 205 PEED: 
6169 | 1263 DIRECTION: 1 E 167 296 38.9 ® 
6-0 | 1164 wouR: s | 4 +8 MouR: te 
162 | 860 swt 1 
TOTAL | 965 3669 $346 1 100.0 | 10.3 TOTAL | 3.8 44.5 50.8 8 100.0 | 11.2 
waves AND EXTREME (METERS) NO. OF WAVE OBS: waves & MEAN AND EXTREME (METERS) 0. OF WAVE OBS: 238 
WEIGHT 3+3.5 8-5.5 6-765 8-945 29.5 | MEAN MAX (DA HRD HEIGHT 2-265 3-3.5 45.5 6-7.5 8-9.5 (DA HRD 
FREQUENCY 165" (27 00) & FREQUENCY $3.2 5269 13.9 1 265" (18 09) 


410 


may oat s 
AVERAGE LATITUDE 26.0N 


#2002 
ave 


MEANS AND EXTREMES } 

TEMP C) 20.8 


PRESSURE (MBA®) 1007.5 


7 
1013.2 


with 
OaTa 


JUNE oer #2002 
AVERAGE LATITUDE 26.08 LONGITUDE 093.50 


MEANS AND EXTREMES 
“IN (oa 


AIR TEMP (DEG 23.7 «108 

! 


Oars with 
! cata 
27.6 1 e 
26.2 29.8 ! 
(0EG C) -O3.1 (08 


“00.8 | 00.48 
PRESSU®E (MBAR) 1007.2 105 


1016.8 | 1019.8 «29 18) 


SPEED 


calm 8 
TOTAL S.7? 38.1 55.5 8 


= 
ten 


DIRECTION: 310 DEG 
os 


wouR: oe 


100.0 | 11.1 


- MEANS EXTREMES 


SPEEO 


23 ors 
13 


WAVES - & AND EXTREME 
WEIGHT 


FREQUENCY “the 


8-5.5 6-765 8-9.5 


(PETERS) NO. OF WAVE 
>9.5 | MEAN HRD 
! 


1.0" 2.5" «16 15) 


WEIGHT 6-7.5 6-9.5 


FREQUENCY 


3.0" 433 42) 


way DaT 
AVERAGE LATITUDE 26.0N 


ary 
AVERAGE LONGITUDE 086.00 


JUNE *2003 
AVERAGE LATITUDE 


MEANS AND EXTREMES 
“IN (Da HRD 

AIR TEMP (DEG C) 21.8 (12 18) 1 
(0EG C) 28.9 (OL 18) 1 

(DEG C) -08.2 (12 21) | 

(MBAR) 1005.9 (06 21) 


PRESSURE 


NO. OF | DAYS WITH 
wax (DA HRD 


1 00.5 
7 1 101 


MEANS OND EXTREMES wit 
(0a we) 

«23 21) 

(01 12) 

«23 21) 

179 09) 


AIR TEMP (DEG Cd 2861 
TEMP (0EG CI 2665 

AIR-SEA TEMP (DES -08.5 
PRESSUPE 1012.2 


WIND - & FREQUENCIES, MEANS AND EXTREMES 
\- 


rorat 


NO. OF OBS: 


WIND 
SPEEDO: 20 KNOTS 
DIRECTION: 100 DEG 
ODay: 


WIND - & FOEQUENCTES, MEANS AND EXTR 
MEAN 

2? Tota. | SPEED 

ore 

| 

wax 

NE 5 SPEED: 19 KNOTS 
DIRECTION: OFG 
on 3c 


| 2 
TOTAL | S207? 3065 


waves - & WEAN EXTREME 
WEIGHT 2-26 
FREQUENCY 


3+3.5 6-725 8-9.5 


(METERS) 0. OF WAVE O8S: 247 
1 MEAN (DA HRD 
2.5" (08 21) 


way 
AVERAGE LATITUDE 30.1N 


AVERAGE LONGITUDE 


#2007 


MEANS AND EXTREMES ! 

AIR TEMP (OEG Cd 16 
SEA TEMP (DEG Cd) 22.8 
AIR-SEA TEMP (DEG C) -06+6 
SSUPE (MBAR) 1006.0 ' 


1 Oavs with 
(0a WR) Oata 


-0 1 
1 1019.3 «22 15) 


WIND - & MEANS AND EXTREME 
(KNOTS) 


TOTAL | 34.9 1.3 


s 

| TOTAL | SPEED OF ofS: 152 


5-9 | 14.5 WIND 

SPEED: 23 KNOTS 
9.2 1 2260 DIRECTION: 220 DEG 
24.3 1262 Oar: 


! 
! 
20 oe 


waves - AND EXTREME 
WEIGHT <1 2-245 3-3.5 
FREQUENCY 73.6 


(METER WAVE 220 
S 6-7.5 wax HR) 
! 1.5" (06 03) 


may 


oar 
AVERAGE LATITUDE 28.76 


summa 
LONGITUDE 


#2008 
095.30 


WAVES FREQUENCIES, MEAN AND EXTREME OF 
WETGHT 165 2-2.5 6-745 8-9.5 99.5 war 
VENCY 43.5 con 2. 


AVERAGE LONGITUDE 068.9% 


means and “EXTREMES 1 40. OF | DAYS 
Sta TEMP (DEG 
AIR-SEA TEMP (OES 
PRESSUPE 
WIND - 3 Fete 
MEAN 
| SPEED 
! 


80. OF OFS: 


SPECO: 20 
OI@ECTION: 130 OFG 
7 


WAVES & FRECUENCIES, MEAN OND 
MEIGHT 2-255 3+3.5 
FREQUENCY 4.7 


(ETERS) NO. OF O85: ito 
6-725 1 "tan wax) wR) 
1.0" 118 09) 


JUNE 


*2008 
AVERAGE L*TITUDE 2.7% AVERAGE LONGITUDE 


095.30 


MEANS AND EXTREMES ' 
WRD 

AIR TEMP (OEG 1767 (10 12) 1 

SEA TEMP (DEG C) 23.5 ' 
AIR-SEA TEMP (DEG C) -06.7 


PRESSURE (MBAR) 1005.5 (08 12) 


WO. OF | DAYS WITH 
es ata 


1012.3 | 1019.6 159 1 


WIND - FREQUENCIES, MEANS 


TOTAL | 26% 28.3 66.0 3.42 


s 


an 
| Tota. | SPEED NO. OF O8S: 267 
wOTS) 


! 

wax 

! SPEED: 30 KNOTS 

! DIRECTION: 150 DEG 
Oar: 30 

wour: 09 

! 


100.0 | 13.1 


PEANS ANC FKTREWES 1 
mar (oe wee 

tio 

(20 00) | 

tis 

15) 


TEMP Cd 23.0 

Sta TEMP (0EG 3 
AIR-SEA TEMP o1.3 

1019.6 


wino - WEANS ann 
SPEED 


TOTAL | SPEED OF OFS: 209 


wen 
SPEED: 38 
OIPECTION: O30 


may oarT 
AVERAGE LATITUDE 29.76 


“2010 
AVERAGE LONGITUDE 093 


oer #2010 
AVERAGE LeTITUDE 29.7% AGE LONGITUDE 093.60 


MEANS AND EXTREMES 
"IN (Da 
are Cd) 35.2 (20 12) 


PRESSU®E (MBAR) 1007.5 106 O60) | 


with 

wean max Data 
23.0 1 26.4 
1012.7 | 1019.3 


(27 219 287 


! 
(oa wey oes 
(21 18) 1 


MCONS OND 1 wo. oF 
(0a weet oes 

(23.18) 1 30 
(29 1 se 


PerssuPt 


Oars 


WIND - & FREQUENCIES, MEANS AND EXTREMES 


“7 


Tota | 


1 tora NO. OF 


max 
CEO: 


20 KNOTS 
DIRECTION: 130 
Dav: 


! 


lel . 
100.0 | 


ce 


Tota, 


OIRECTION: 130 OF6 
Oar: 
wour: 1s 


i 1 NO. OF | 
mean | max | | 
= 24.7 | 27-6 (26 219 1 
25.3 | 2866 (26219 287 | 
| 00.9 (1815) | 2e7 arr 
1 1019.2 (22 109 267 
a om | <# 3300 om | <s "0. OF 239 
SE | 08 1862 272 1 46.6 21.7 SE 1808 27.6 47.7 

200 208 1 1268 ww i H 
? WO. OF WAVE O85: 239 
wean | 
24.8 | 2% 2 (27.227 | 31 
26.0 | 26.6 (286 21) | 
oir | 10 2 33 47 | 
Nosh Bel 1 14.9 | 6.8 
NE | 1 1265 666 
366 869 1707 30.2 | 11.0 
s 4.8 6.0 | 6.3 201 4 Ty 7.9 “ous 12 
Nw 1 1062 79 20S 1 28 1 
110.9 46.8 42.3 1100.0 | %.2 1 100.7 | 6.2 
es: 239 
oa 
(30 45) 
pata 

wean | mar 
7 24.2 1 28.6 
or 10 21 33 a? 

se | 9.9 1868 1 6.2 | 1068 
S § of M2 oF 2606 24.2 1266 
24.5 1 27-1 (06009 1 287 | 30 
24.8 2667 (3003) | i 30 
“00.3 | 01.9 «38 36) | 247 | i 30 
i 
se Bel 2541 106 | 3005 268 1 8267 | 
8.9 12.6 s Sef 2463 1 27.7 15.8 woue 
4 —_ Tota. 69.0 1 200.0 | 13.7 
19 2 3: |_| ore } to 2 33 | 
S | 2eh 2367 1068 S 06 2208 1 38.7 
sw se 203 269 1 Se3 1003 
«(38.7 «8360.0 | 269 89.0 1 100.0 10.8 


way 
AVERAGE LATITUDE 40 


at 


AVERAGE LONGITUDE 


#8003 
068.5 


JUNE DaT 
AVERAGE LATITUDE 40.8N 


army 
AVERAGE LONGITUDE 068.50 


99003 


MEANS AND EXTREMES 


PRESSURE (MBAR) 1002.7 


max 
14.1 (30 
01.6 (30 00) 
1013.2 | 1028.2 (09 12) 


NO. OF | DAYS WITH 
oss DATA 


MEANS AND EXTREMES 
18.7 
1 


HRD 

AIR TEMP (DEG C) oo) | 
SEA TEMP (DEG C) 1 
AIR-SEA TEMP (DEG C) 
PRESSURE (MBAR) 2 


0864 
03) 
09) ! 
21) ' 


1024.1 (29 15) 


OAYS WITH 
DATA 


foes. 


28.6 


MEANS EXTREMES 
o ¢ 


“7 


Gel 


|-------| MEAN 
TOTAL | SPEED 


15-8 | 1664 


1 
100.0 | 1061 


NO. OF OBS: 


SPEEO: 31 KNOT 
DIRECTION: 360 DEG 
23 


WIND - AND EXTREMES 


! 
| SPEED 


| . 
TOTAL 1 19.7 6263 1840 


SPEED: 
DIRECTION: 280 DEG 


239 


ND 
21 KNOTS 


WAVES - & FREQUENCIES, 
WEIGHT <1 1-1.5 
FREQUENCY 366 $7.5 23.5 


MEAN AND EXTREME 
2-265 3-345 8-545 6-765 8-965 
7.7 4 1 1.8" 


7.3 


(METERS) + OF 


NO 
| MEAN 


WAVE OBS: 297 
WR) 
6.0" (23 21) 


waves MEAN AND EXTREME (METERS) NO. 
HEIGHT 1.5 2-245 3-345 4-545 6-765 
FREQUENCY 7.6 1 1.2" 


OF wave 


ar 
wR) 
2.5" 


may 


Dart 
AVERAGE LATITUDE 42.76 


LONGITUDE 


068.30 


JUNE oarT SUMMARY 
AVERAGE LATITUDE 42.7N 


#9005 


AVERAGE LONGITUDE 068.30 


MEANS AND EXTREMES 


AIR TEMP (DEG C) 04.0 
SEA TEMP (DEG C) 06.2 
AIR-SEA TEMP (DEG C) -02.2 
PRESSURE 1003.5 


(oa HRD 
(09 15) | 
407 12) | 
15) | 
(07 o3) | 


1030.2 (09 12) 


WITH 
OaTa 


MEANS AND EXTREMES ! 
weet 


max 
TEMP (DEG Cd) 1361 ; 


(0a HRD 
arr 
SEA TEMP (DEG Cd) 0969 

AIR= TEMP (DEG C) -01-5 ort 

ESSURE (MBAR) 0987.3 (09 21) 1 1026.3 


01.7 
1012.6 (29 18) 


DAYS WITH 
OaTa 


WIND - & FREQUENCIES, MEANS ANO EXTREMES 
SPEED 


1.0 
TOTAL 266 3466 4962 


1266 


MEAN 
| 


113.6 


Ax 
SPE 
ose. oes 
WOUR: is 


WAVES ~ & 
WEIGHT 
FREQUENCY 


AND EXTREME 
5 3-3.5 4- 


7.3 


6-7.5 6-9.5 


(METERS) NO. OF 


2945 | MEAN 
1 1.4" 


WAVE 246 
WAX (0A HR) 
(23 18) 


may 
AVERAGE LATITUDE 


36.3N 


AVERAGE LONGITUDE 


49006 


| 
Speco 


wIno - MEANS AND EXTREMES 


TOTAL 4406 4862 


NO. OF OBS: sé 


MAX WT 
SPEEO: 26 
DIRECTION: 

aye 25 
MOUR: is 


KNOTS 
180 


waves IES» AND EXTREME (METERS) NO. OF 
WEIGHT 2-205 3-345 4-565 6-765 B- 905 


& FREQUENCY Stee 


WAVE OBS: 233 
max (DA HR) 
2.5" (23 06) 


JUNE mary 
AVERAGE LATITUDE 36.3N AVERAGE LONGITUDE 


MEANS AND EXTREMES 


AIR TEMP (DEG C) 

SEA TEMP (DEG C) 
AIR-SEA TEMP (DEG C) -03.4 

PRESSURE (MBAR) 1003.4 


(17 18) 


1 No. DAYS WITH 
oaTa 


245 


MEANS AND EXTREMES 
*IN (OA HRD wax (DA HRD 

18.0 (01 22) 2366 

18 (02 21) 2268 26 

(18 03) Olet 

(09 21) | 1014.4 


MEAN 
Teme (OEG C) 


o4.3 
PRESSURE (MBAR) 1000.1 102561 is 


DAYS WITH 


| MEAN 
SPEED 
KNOTS) 
14.4 
15.1 
7.9 
11.6 
10.2 


NO. OF 


WIND 
SPEED: 29 KNOTS 
DIRECTION: 350 DEG 
Dar: a 
WOUR: 18 


PEE 


NO. OF 


max 
SPEEDO: 25 
DIRECTION: 330. oes 


AVERAGE LATITUDE 


avenase 


LONGITUDE 087.60 


oat waRY 
AVERAGE LATITUDE 48.0N AVERAGE LONGITUDE 


#5001 
087.60 


MEANS AND EXTREMES 
arr 

Sta TEM 
AIR=SEA TEMP 
PRESSUPE 


wR) 
06) 
(28 06) 
(30 00) 


1 02.4 
1 1012.9 oo) 


OaYs wit 


MEANS AND EXTREMES 
WIN (oa 
AIR TEMP (DEG Cd) 02.9 (22 


max 
| 

SEA TEMP (DEG C) O2.6 (01 


AIR-SEA TEMP (DEG C) -00.4 (22 


PRESSURE (MBAR) 0992.3 (08 1028.2 (30 21) 


NO. OF DAYS WITH 
ces Oats 


1.0 
TOTAL 8.7 7600 


MEAN 
| SPEEO 


OF OBS: 


1.3 
16.5 100.0 | 746 


NO. OF 


max 
SPEEDO: 19 KNOT 
DIRECTION: 230 
Day: 18 
21 


waves - wie AND EXTREME 
“205 3-3.5 6-7.5 6-9.5 
1.0 


WETGHT 


(METERS) NO. 


OF WAVE 104 
EAN MAK (DA HRD 
5! 2.0" (30 06) 


way 
AVERAGE LATITUOE 


45.36 


Summary 


AVERAGE LONGITUO! 


086.30 


Waves MEAN AND EXTREME (METERS) NO. 
WETGHT (md <1 1-165 2-265 3-345 4-5.5 6-7.5 8-9.5 
FREQUENCY 67.2 30.3 


OF WAVE 
29.5 | MEAN 
1 (18 21) 


MAK HR) 


JUNE 
AVERAGE LATITUDE 45.36 


95002 


LONGITUDE 066.36 


MEANS AND EXTREMES 


arr 
TEMP 


PRESSURE 


TEMP (O0EG C) -00.4 
01.9 
“03.0 

1001.6 


12) 
12) 
12) 
00) 


WAX (DA HRD 


1016.2 | 1029.0 (17 18) 


1 NO. OF | DAYS WITH 
oes | DATA 


MEANS AND EXTREMES | 
oe) | 
16) | 

(22 06) 

199 00) 


(04 HR) 

TEMP 

TEMP 

AIR-SEA TEMP 
ESSUPE 


(OEG Cc) 
C) 
(OEG C) -01.6 
(MBAR) 0995.7 


1011.0 130 18) 


DAYS WITH 
Oata 


WIND & FREQUENCIES, 


20 
TOTAL | 


MEANS AND EXTREMES 
€ 


18.5 


| 
| | SPEEO 


NO. OF OBS: 


MAK WIND 
SPEEO: 21 KNOTS 
210 


WOUR: 2 


WIND FREQUENCIES, MEANS AND EXTREMES 
MEAN 
| ToTaL | SPEEO 


+2 
TOTAL | 20.8 17.8 


NO 
PEE 26 
bes 
Dar: 
wOUR: 2 


Waves - & AND EXTREME 


WEIGHT 


265 3-3. 


(METERS 
6-765 


| MEAN 


OF WAVE 172 
MAK HR) 
340" (03 21) 


MEAN AND EXTREME (METERS) 


waves - & s 
2-265 3-365 8-565 6-765 8-965 


WEIGHT 


FREQUENCY fees 


NO. OF WAVE O8S: 
(oa 


237 
max wR) 
3.0" (29 03) 


TEMP (DEG C>) 05.8 (07 18) | 31 239 30 
SEA TEMP (OEG C) (05 15) | | 239 30 
AIR-SEA TEMP (DEG C) -00.7 (07 18) | 1 28 239 30 
21) | 239 | 30 
NE 08 $60 269 1 17.6 1 13.8 we 368 Oot 
«8 10.0 269 1 13-7 | 769 £ 1 2.5 6.7 9.6 | 5.0 
se | 8.3 8.7 768 SE | 303 | 43 Day: 09 
s 1 ie2 666 265 1 10.4 | 7.5 WOUR: s 12.6 1 18.0 | MOUR: 2 
Sw 1000 1 178 966 Su 267 Sed 1 1868 | 849 
268 1 8.7 1 8.0 209 1569 1 2266 | 767 
1 NO. OF | 1 NO. OF | 
MIN wean | | | oes | 
08.8 | 1261 (2600) | 242 | 31 ! se | 8 
08.2 | 1069 (3100) | 248 | 23s 30 
00.6 | (2600) | 202 | 
266 1 9.9 | 19.8 8.9 1 14.3 | 8.9 
we 166 648 1763 | 1966 NE 268 Tod 8.9 | 760 
367 769 1 1260 Pod 10.7 | 1062 
6.3 1266 1868 | 1263 168 1966 366 1 250 | 1669 
sw 4.7) 869 1362 sw 8.9 | 1066 
| 1 6.4 | 10.3 nw 1265 1265 169 
! 1. 
IES, 
MIN (DA HRD MEAN HRD oes | | 
(06 06) | 15.1 | 28.0 (32 229 1 248 31 237 30 
(08 03) | «13.9 | 20.0 (3023) | 227 1 30 
(20 06) | 0663 (28 06> | mm | 227 | 30 
(02 00) | 1013.5 | 1020.6 | 248 | 237 1 30 
WIND = % FREQUENCIES, MEANS AND EXTREMES PT i 
ore 10 2 33 “7 oer | om | 19 21 33 47 | 
ne 264 1 14.9 ne 368 1 6.5 | 
se | 660 865 1 14.5 SE | Zed 1 8.9 | 6.0 30 
S | 1 24.2 S | 68 1567 3168 | 10.9 wouR: 
| ! ! CALM 4.21 +0 
TOTAL | 449 4063 89.2 665 1 100.0 | 1263 TOTAL | 1260 4149 4642 8 1 100.0 | 10.0 
1 NO. OF | 
MEAN MAX COA HRD OBS toa wR? 
| 08.8 (23 03: | 108 | 13 9 (06 03) | 239 | 30 
02.5 | «31 239 | 104 | 13 (3021) | 239 | 30 
| 108 13 (06 03) | 239 | 30 
| 108 13 239 1 30 
WIND = & FREQUENCIES, MEANS AND EXTREMES A 
ore | <a 10 21 33 a7 oer 10 21 33 “7 
260) 260) 269 MAX WIND Set 1 663 | Se8 
we 4.8 160 1 S81 SPEED: 16 KNOTS ne 3.0 3.4 664 
SE | 160 Ge? 166 1 Oay: 30 SE | 8.0 1361 G02 
S | 269 186 169 19.2 1 606 WOUR: 06 S$ 1806 1 | 769 
Sv 160 1866 368 1 20.2 | Sw 1207 265 1 15.6 | 666 
2.9 140 368 1 908 Nw 1 663 
15.8 1100.0 | 7.8 TOTAL | 74,3 
j 
(08 “cos | 
(02 248 | 31 238 1 30 
(30 1 238 30 
SPE 
| 248 NO. OF OBS: 236 
| 200 1567 869 1 2666 | N 6.8 ! 9.3 Seb 
Ne 200 1 660 69 we 265 1 3.0 1 260 
4.0 1 4.0 1 664 se 1 64 | Se3 
Su 268 1 25.0 | Sw 1563 66% 63 1 25.0 | 
268) 4 1 4363 Sot 4 1 668 760 
1 6.5 | 70 Ww +8 1 668 | 660 
1100.0 | 768 | 1100.0 | 


may Oat 
AVERAGE LATITUDE 95.56 


waRy 
AVERAGE LONGITUDE 062.84 


JUNE oar 
AVERAGE L*TITUDE 95.3" 


LONGITUDE 


MEANS AND EXTREMES 

AIR TEMP (OEG C) 

SEA TEMP (OEG C) 
AIR-SEA TEMP (DE 

PRESSURE (MBAR) 


! 
“IN 
(1 ! 
1002.7 


1016.2 


WO. OF | DAYS WITH 
mar (oa WR) oss Data 
(20 16) 2 
O3.1 «26 21) 
(20 18) 


1029.8 «17 15) 


MEANS AND EXTREMES 


“tan mar (0a HR) 
AIR TEMP (DEG C) o7 


AIR-SEa TEMP 


(25 03.7 
PRESSURE (MBAR) 1001.7 (22 13) 1015.8 H 1025.7 (27 15) 


witw 
1 

! 
! 


WIMD - & FREQUENCIES, MEANS AWD EXTREMES 


1.6 
13.0 61.0 26.0 


x WIND 
SPEED: 17 KNOTS 
DIRECTION: 290 DEG 
30 


166 
100.0 | 


WEIGHT 


QUE N 271 


MEAN AND EXTREME (METERS) 
3 6-7.5 8-9.5 


wax (0A WR) 
2.0" «(30 15) 


EXTREMES 
| 
Tova | 
! 


WIND - & FREQUENCIES, 
SPEED 


SPEED: 


71.8 18.5 


wan 
180 


WAVES ~ & FREQUENCIES, MEAN AND EXTREME 
WEIGHT <1 
FREQUENCY 77.1 


(PETERS) 
2-265 3-3.5 8-5.5 6-7.5 


no 
| 
22.9 


wey 
1.5" (29 OFF 


may oarT su 
AVERAGE LATITUDE 47.26 


AVERAGE LONGITUDE 086.50 


JUNE oar 
AVERAGE LATITUDE 47.26 


AVERAGE LONGITUDE Of 


MEANS AND EXTREMES 
WIN HRD 

AIR TEMP (0EG C) 01.5 

EA TEMP (DEG C) 0149 
AIR-SEA TEMP (OEG C) -00.4 


PRESSURE (MBAR) 1001-0 (30 03) 


1012-6 


DAYS WITH 


os. 
1021.6 (19 18) 


MEANS AND EXTREMES 
wert 

AIR TEMP oer | 

| 03.3 

PRESSURE OF oo) | 1010.3 


TOTAL | 23.5 63.3 13.3 


WIND 
KNOTS 
310 DEG 
30 


oe 


ne 


0 


wIND MEANS AND EXTREMES 


Tota 


S%l 23.6 


« OF OBS: 


PEED: 18 KWOTS 
TRECTION: 270 OF6 


aye is 
2 


waves - & FREQUENCIES, MEAN AND EXTREME 
WEIGHT <1 


FREQUENCY 91.8 Sel 


(METERS) 
S 2-265 3-3.5 4-S.5 6-765 8-965 


NO. OF WAVE 
29.5 | MEAN MAK 


WAVES ~ FREQUENCIES, MEAN AND EXTREME 
WETGHT 1-1.5 
3 FREQUENCY 77.6 21.5 


2-265 3-3.5 6-765 8-9.5 


OF 
29.5 | Ean 


AVE O85: 237 
"an 
2.08 «19 


may oat 
AVERAGE LATITUDE 41.76 


Summary 


AVERAGE LONGITUDE 082.5¥ 


JUNE oar “a 
AVERAGE LATITUDE 41.76 AVERAGE LONGITUDE 


“soos 


MEANS AND EXTREMES 
“IN 
TEMP (DEG Cd 05.4 
SEA TEMP (DEG Cd 06.9 
TEMP C) -03.8 
ESSURE (MBAR) 1004.7 


(11 06) 


1 wo. oF 


1024.8 (17 18) 1 


MEANS AND EXTREMES 

oa 
AIR TEMP Cd 1269 102 
Sts TEMP (OES Cd 136% 
AIR-SEA TEMP (OEG C) -02.8 «17 
PRESSURE (MBAR) 0997.1 


109 06) 1026.2 (27 


WIND - FREQUENCIES, WEANS AND 
22 


TOTAL 32.7 59.2 2.0 


WIND 


& FREQUENCIES, 


WIND MEANS AND 
oT 


wo. 


OF O85: 


wax 
i186 s 

OIRECTION: 310 
aye 17 


MEAN AND EXTREME 
3-3.5 9-S.5 


WAVES ~ & FREQUENCIES, 
WEIGHT (md <1 1-1-5 2-2. 
FREQUENCY 70.0 27.6 


NO. OF WAVE 08S: 283 
>9.5 | MEAN wax) HRD 
1.5" (06 12) 


METERS) 
6-7.5 6-9.5 


ES = FREQUENCIES, WEAN AND EXTREME (METERS) 
WEIGHT 2-265 O-7.5 8-9.5 
FREQUENCY 


mo. 
1 wea 
61.6 ieee “on 


1.5" (25 09) 


way Oat 
AVERAGE LATITUDE 23.46 


$1001 


wweRy 
AVERAGE LONGITUDE 162.30 


MEANS AND EXTREMES 
(0a HRD 
19.6 (02 
23.8 (06 
“04.3 (02 18) 
1015.0 (06 03) 


AIR TEMP (OEG C) 
Sta TEMP C) 
AIR-SEA TEMP (DEG C) 
PRESSURE (MBAR) 


NO. OF | DAYS WITH 
(0a WRI o8 Oata 


1019.2 


JUNE oa 
AVEPAGE LATITUDE 23.46 AVERAGE LONGITUDE 


162.30 


MEANS AND EXTREMES 
(oa ! 

Cd 23.0 199 ! 

cr 2 (ce 

-02.1 

(MBAR) 1016.3 


(oe 


! 
(25 03) 1019.3 1022.1 (28 


OF | DAYS 
pata 


WIND = & FREQUENCIES, MEANS AND EXTREMES 
- SPEE 


28.6 63.3 


NO. OF OBS: 


! 

1 2265 | 1008 WIND 

SPEED: 23 KNOTS 

OIRECTION: O80 DEG 
7 Oar: 

wour: 03 

! 


100.0 | 11.8 


Pe 


1 
Tota. | SPEED 


SPECS: 20 anors 
OIRECTION: O80 


(METERS) 
+S 6-7 


WO. OF WAVE 267 
| MEAN MAK (DA HRD 
2.0% (28 09) 


WEIGHT 
FREQUENCY 


(METERS) 
6-765 


WAVE 08S: 192 
(0a 


2.5" (30 12) 


may 
AVERAGE LATITUDE 34.76 


mary #1001 
AVERAGE LONGITUDE 072.30 


MEANS AWD EXTREMES 


or | 
oata 


waves - & MEAN AND EXTREME 
. 


HEIGHT 


2-2.8 3-365 


(METERS) 
6-765 8-965 
19 


NO. OF WAVE OBS: 23 
| MEAN HRD 
2.2" 8.0" (08 O03) 


oa 
AVERAGE LATITUDE 32.6" LOnGITUOE 


#1008 
O78. 


MEANS CXTREWES 

(26 
(2s 
(26 


TEMP (DEG Cc) 26.7 

TEMP C) 

ATR-SEA TEMP (DES Cd ¢ ! 
PRESSUPE (MBAP) 1018.8 126 1019.9 | 


o 


“Toran | 


25.6 66.7 100.0 


OF 


wan 
SPEED: 
060 oes 
Oar 2? 


is 


WEIGHT 2-265 
& FREQUENCY 16.48 23.7 


3-365 6-765 


413 


is 
06 
1 60. oF 
02.8 | SEA 21) 120 
| mS 
cone] 22- TOTAL | SPEEO NO. OF OBS: 286 2 OF 119 
om | 10 2 33 | ore | 10 2 
SE 69 “ 1 SE See 8 1 2061 667 
S 1 %8 665 wouR: 12 16.8 848 1 25.2 97 wour: 03 
Sw bel 8 1 606 Su %2 8 1 1069 7.3 
w 268 2165 73 3167 | of 1808 20.8 6.8 
Nw 1 18.6 | 8.3 wu 268 1069 1 29.3 6.7 
|) | — seace | 
TOTAL | ! 8.0 TOTAL | 10.1 1100.0 7.8 
“4 
i 1 WO. OF | 
05.2 | 10.6 09) | oe 13 10.6 (15 099 | 237 30 
O2-2 | (32 229 1 ost 13 1 «30 239 1 230 | 30 
03.0 | a3 1 O77 «18 099 | 237 30 
| J 1 1027.6 «(30 10) | 238 30 
| Total | SPEED OF oe 22- | Tora. | SPEED 2:37 
€ | Sel 200 10-3 
SE | 266 1363 2.0 17. 
| 2:0 12.2 200 1 1663 | wour: | . 
ime Sw 1 260 1262 1.0 1 15.3 
CALM | 10.2 10.2 
| 100.0 | 
(0a wR) wean max (0a HRD war (oa weet oss 
06 12) | 21.9 (22 21) 1 | 25.8 (29219 1 209 2° 
(01 15) | 1068 | «1669 «27159 208 22.0 «30189 | 209 | 29 
(06 15) | | (22 21) 04.2 «16 | 209 | 2 
1015.5 | 266 | is) 209 | 29 
4 wet Se? 1262 18.0 | 12-7 SPEED: 27 KNOTS we 1 | 12.5 
= E 260 1202 18.7 | 13.0 OIRECTION: O10 C Bod 1 43.7 
S 8 1267 wour: 06 S$ § 1 2002 wour: 09 
Sw 1 10.6 | 10.0 Se 1668 1 24.2 
1 1369 | 1068 § eS 2200 1 30.8 | 12.0 
1 100.0 2267 1 100.0 | 
206 
mean | max 
2363 | 2562 «27039 | 31 30 
1 | 2666 (2800) | 208 | ive 30 
| 1024.1 (0109) | 268 | 30 
2 ore | 10 2 33 a7? oir : 21 33 oe? 
WE 2202 we 266 28.9 1 3466 1366 
SE | “ set 1 1260 
TOT | ToTm | 1 100.0 13.8 
NO. OF 
FREQUENCY 39.7 88.5 15.8 1 
we “oes | 
orm 10 a 33 pe? 
ence} 
| S366 1 15.3 
se | 266 266 
1 26 26 20 1%? 
sw Sel A268 1 1769 
e Sel 1 Set 600 
we 1 26 1 360 
12.3 
OF WAVE O85: 
1 260 429 


may 


AVERAGE LATITUDE 29.3N 


MEANS AND EXTREMES 


SEA TEMP (0EG 


WIN 
Cd) 2264 


PRESSURE (MBAR) 1005.8 


(0A HRD 
(12:15) 


MEAN 


24.0 
(06 21) | 1013.4 


$.2 4 


SPE! 


164 52.6 


WIND - & FREQUENCIES. MEANS AND 
(KNOT 


a7? 


WAVES & FREQUENC 
WEIGHT <1 
S FREQUENCY 41.7 


1-165 2-265 


3-365 


TES,» MEAN AND EXTREME (METE 
5 


13.0 


#2009 JUNE sSummaRy 
AVERAGE LONGITUDE 087.5 AVERAGE LATITUDE 47.3N AVERAGE LONGITUDE 090.00 
! OF | DAYS WITH MEANS AND EXTREMES | DAYS wITH 
1 (DA HRD OATA MIN HRD MEAN MAX (DA HRD 
25-2 (06 18) | tne as AIR TEMP (DEG GS.0 (23 06) O762 10.9 (29 21) 
1 1019.0 (13:15) | ane 1s SEA (DEG C) 03.9 (26 15) | 0867 06.2 (30 15) 
(DEG C) 00.6 (30 21) | 0265 05.5 (28 18) 
PRESSURE. (MBAR) 1006.4 (26 15) | 1016.0 | 1027.9 (30 18) i ° 
| Tora | Spee NO. OF OBS: 116 WIND - 3 FREQUENCIES, MEANS AND EXTREMES 
28.7 | MAX WIND | 33 47 (KNOTS) 
SPEED: 23 KNOTS | 
DIRECTION: 140 DEG MAX WIN! 
AY: 06 NE PEEO: 1S KNOTS 
HOUR: 00 4.7 6.5 100 OEG 
! se 166 6.5 
s 1.6 662 
Sw 4.3 
4.7 6.3 
1 100.0 | 10.4 Nee ' 4.3 
CALM 0 
ase NO. OF WAVE 115 TOTAL 12.5 1170.0 Se6 
11.0" 3.0m 06 06) WAVES FREQUENCIES, MEAN ANO EXTREME (METERS) NO. OF WAVE 
WEIGHT (MH) 1-165 2-265 3-345 8-565 6-765 6-945 99.5 | MEAN MAX (DA 


FREQUENCY 9 


9 Sel .2* 18) 
may vata 
AVERAGE LONGITUDE 070.0w 
AVERAGE LATITUDE 39.0N VERAGE LONGITUDE 
MEANS AND EXTREMES 1 NO. OF | DAYS WITH AVERAGE LATITUDE 56.0N AVERAGE LONGITUDE 148.0W 
WIN (DA HRD MEAN |) HRD |) OBS DATA 
AIR TEMP (DEG C) O760 (08 OO) | 2268 | 126 MEANS AND EXTREMES ' DAYS WITH 
SEA TEMP (DEG C) O7.7 (08 12) | 1063 | 24-2 C14 189 126 (0A HRD MEAN MAK) (CDA HRD 
AIR-SEA TEMP (DEG C) (08 12) | | (12 03) | 126 | AIR TEMP (DEG C) G7el (03 15) | 09.8 | 3263 (23 03) 
ESSURE (BAP) 1003.5 (02 00) | 1013.6 | 1025.9 (0903) | 126 | EA TEMP (DEG C) O765 (02 18) | 100d | 2268 ¢13 C3) ! 1 30 
ATR-SEA TEMP (DEG C) (06 06) | | 2121 2 30 
UINo «8 FREQUENCIES» MEANS AND EXTREMES PRESSUPE (MBAR) 0982.6 (03 12) | 101065 | 1026.9 (2700) | 238 | 30 
= 1 ToTaL | NO. OF OBS: 126 WIND = FPEQUENCIES, MEANS AND EXTREMES 
or | io 2 33 47 SPEED (KNOTS ) 
cons} | TOTAL | SPEED NO. OF OBS: 66 
4.0 2164 208 Max WIND | <4 10 21 33 47 
4.0 362 350 1 1.5 WIND 
se | Se Day ne 661 22 KNOTS 
S 8 Se6 79 HOUR: is 165 250 
swt 204 106 set 340 30 
166 663 S 1 %2 M6 nouns 
nw 362 166 8 Sw ! 
TOTAL | 68 2662 4 
WAVES FREQUENCIES, MEAN EXTREME (METERS) NO. OF 126 TOTAL | 300 4565 168 1 100.0 1061 
WEIGHT <1 -3 S 6-745 8-945 9.5 (0a HRD 
% FREQUENCY a 1.86 rae 104 06) WAVES = FREQUENCIES, MEAN ANC EXTREME (METERS) NO. OF WAVE 8S: 237 
WEIGHT (MH) 2-265 3-345 6-765 9.5 | MEAN MAX (DA HRD 
RZ FREQUENCY 2843 4164 2567 11.3" 3.0" (30 15) 
JUNE pata SuMmmMARY #6002 JUNE oata SumMaARY 46008 
AVERAGE LATITUDE 42.5N AVERAGE LONGITUDE 130.0W AVERAGE LATITUDE $1.9N AVERAGE LONGITUDE 134.0w 
MEANS ANO EXTREMES 1 NO. OF | DAYS WITH MEANS AND EXTREMES 1 NO. OF | DAYS WITH 
MIN (DA HRD MEAN MAX HRD OBS MIN (OA HRD MEAN me Gate 
AIR TEMP (OEG CD) (12.12) 2366 | 1565 | 237 30 AI® TEMP (DEG Cd) «05 21) 0909 03) i 
Sea TEMP (DEG C) 13.7 (92 15) 14.9 | 17.23 (25 00) | 237 1 30 TEMP (OEG Cd) 98.3 (04 15) | 09.8 (2703) 30 
AIR-SEA TEMP C) -03.6 (25 15) | | 00.7 (08 009 | 237 | 30 ATIR-SEA TEMP (OES C) -0167 (26 09) | 21) | 30 
PRESSUPE (MBAR) 190169 (67 12) | 102161 | 1033.0 (27 009 | 237 | 30 PRESSUPE (MBAF) 09964, (05 18) | 1012.7 | 1035.6 (27 00) | i 30 
WIND = 3 FREQUENCIES, MEANS AND EXTREMES WIND = % FREQUENCIFS, MEANS AND EXTREMES 
esos} TOTAL | SPEED NO. OF OBS: 237 22- TOTAL | SPEED NO. OF OBS: 239 
om | 21 >a? I(KNOTS) “ 10 21 33 47 47 
SPEED: 22 KNOTS we 765 1 10.8 SPEED: 32 KNOTS 
| 1906 OTRECTION: 260 10.9 | 13.3 DIRECTION: 280 
1 7.0 Day: 13 SE 203 A163 | 1362 Day: 
1 10.5 os s Tel 6.7 1.7 15.9 | 12.8 woue: 
1266 1 13.5 
TOTAL 205 6602 +8 1 12.4 TOTAL | 167 3365 S203 1206 100.0 | 13.8 
WAVES = MEAN (METERS) WAVE 08S: 237 WAVES = 2 MEAN AND EXTREME (METERS) NO. OF WAVE O85: 239 
HEIGHT 2.5 6-765 965 vean MAX HRD WEIGHT -1 “265 3-365 6-745 99.5 | MEAN (OA HRD 
FREQUENCY 50.2 e 4 1.8" (22 16) FREQUENCY 30.1 18.2 549 11.9" (29 06 


JUNE suMMaARY 4600s wwe Data 46006 
AVERAGE LATITUDE 46.9N AVERAGE LONGITUDE 131.0W AVERAGE LATITUDE 46.7N AVERAGE LONGITUDE 137.70 

MEANS AND EXTREMES 1 NO. OF | OAYS WITH MEANS AND EXTREMES 1 NO. OF | DAYS wITH 

AIP TEMP (DEG Cd 0961 1269 «C28 220 AIR TEMP (CEG C) (1215) 1562 | 1867 (2903) 200 

SEA TEMP (DEG C) 1064 1266 03> | 239 | 30 SEA CP) 1365 (09 12) | 12903) | 30 
AIR=SEA TEMP (OEG C) -0268 (12 09) | | (1809) | 239 | 30 ATR@SEA TEMP (OEG C) (11 18) | (0362 (21 000 | 240 30 
PRESSUPE (MBAP) 1001.8 (08 12) | 1017.4 | 1033.3 (27 009 | 240 | 30 PRESSURE (MBAP) 100741 (07 12) | 1023.3 | 1038.8 (27 00) | 239 | 30 


TOTAL 


2.5 38.4 61.7 


“4 


WIND = & FPEQUENCIFS, MEANS AND EXTREMES 
© Ts) 


WIND - & MEANS AND EXTREMES 


aN 
TOTAL | SPEED NO. OF ORS: 240 


NO. OF OBS: 239 


SPEEDO: 27 KNOTS 
DIRECTION: 320 DFG 
ay: 13 


MAX WIN 
SPEEDO: 26 KNO' 
bee 
Day ce 
12 


18.8 12.8 
2505 67.4 3.3 100.0 | 13.1 


+0 
100.0 | 1166 


WAVES & MEAN AND EXTREME (METERS NO. OF WAVE OBS: 280 WAVES WEAN AND (METERS) NO. OF WAVE 08S: 280 
WEIGHT 2-265 3-365 4-565 6-765 9.5 29.5 | MEAN MAX (OA HRD 6-745 8-945 9965 | MEAN MAX (OA HRD 


3.0" (0% 


JUNE 


19.6 


Data #6010 JUNE Data sSummaey 
AVERAGE LATITUDE 46.2N AVERAGE LONGITUDE 124.20 AVERAGE LATITUDE 38.9N AVERAGE LONGITUDE 120.90 
MEANS AND EXTREMES 1 NO. OF | DAYS WITH MEANS AND EXTREMES 1 NO. OF | DAYS WITH 
(OA HRD MEAN wax WRD (08S (DA HRD MEAN (OA HRD OBS pata 
AIR TEMP (OEG Cd) 2263 (23:12) | 13.9 15.7 (25 03) | o TEMP (OEG Cd) 11.0 (92 15) | 1s 18) 30 
EA TEMP (DEG Cd) 13.0 (2812) | 1504 1769 21) 1 TEMP (DEG Cd 21.0 (15 09) | {23 00) | 30 
AIR“SEA TEMP (DEG C) (2312) | <0 00.7 (29 18) | AIR=SEA TEMP (DEG C) -02.7 (26 15) | 0.5 30 
PRESSUPE (MBAP) 101565 (30 12) | 1020.9 | 1026.7 (27 00) PRESSURE (mBAP) 1006.5 (05 | 1012.0 H (isis) 30 
WIND = % FREQUENCIES, MEANS AND EXTREMES WIND = & FREQUENCIFS, MEANS AND EXTREMES 
TOTAL | SPEED NO. OF OBS: 2 TOTAL | SPEED NO. OF OBS: 238 


37.5 12.8 max 1 1.3 4.2 13.0 | 6.7 max 

346 5.5 PEED: KNOTS NE SPEEDO: 26 KNOTS 
350 DEG 1.6 DIRECTION: 320 DEG 

3.6 | 3.0 Day: 2 Se 1.3 13 


1-8 | 5.0 WOUR: o3 s 4.3 wOUR: o3 


1 
48.2 1 10.3 


45.0 6.3 


1 100.0 | 10.5 1861 2665 49.2 6.3 


WEIGHT i s 29.5 | MEAN MAK HR) 
FREQUENCY 1 261 4.0m (13 06) 


414 Continued on page 416. 


206 1202 
SE 09 be? 1702 
swt 348 
9 
9 
- 
MEAN 
or | <a 33 47 8 
| 1265 1008 1 23.3 | 10.3 swt 1902 +8 1 2069 | 16.6 
» ded bed 3962 | 1268 | £69 24.3 8 1 3160 | 13.8 
nw 1060 4 14.2 113.8 
306 
1 
SE | 306 
168 
sw 
1100-0 | 1106 


Selected Gale and Wave Observations, North Atlantic 
May and June 1981 


Vessel Tome 


NORTH ATLANTIC OCEAN 


> 


SEALAND 
AMERICAN ACE 
WANTUCKE? TI 
ESSO NASSAU 
AMEPICAN ACE 


1004.5 
NANTUCKET TI 
SOCONY 
AMERICAN LEGACY 
BORINOQUE* 
KENNETH BILL 


1011.0) 
1015.2 
1007.8 
1011.0 
1013.0 


eeree 


KENNETH © HILL 

BOR 

SEALAND CONSUYER 
CHEVRON SOUTH AMERICA 
VANGUARD 


1011.5 


AMERICAN ALLTANCE 
AMERICAN LEGEND 
AMERICAN LEGEND 
AMERICAN CHARGER 
GULF TeareR 


enews 


OaRT 1006.2 
NOPAL SEL 1005.0 
GULF Trance 1000.2 
AMERICAN CHAPGER 1021.8 
SEALAND CALLOwAY 995.2 


weuow 


DART EuRNPE 1011.2 
DEL 

PIONEER CONTENDER 1018.2 
AMERICAN LEGEND 9 1022.0 
FALSTRIA 1012.0 
MAQINE CHEMICAL TRANSOOT 1014.0 
DOCTOR LYKES 0997.6 
SEA LAND voYeGeR 1010.0 
AMERICAN ALLTANCE 1014.6 
AMERICAN APCHER 3 1007.5 
JUTHLANDIA 0993.8 
AMERICAN ARCHER : 1012.5 
SEA LAND vOY*GER ¢ 1003.0 
ITALIca $ 1020.5 
TFL EXPRESS 
ASTA HONFSTY 
ASIA HONESTY 
AMERTCAN ANGOSY 
ASTA HONESTY 1011.0 
TFL FXPPESS 1006.0 
TFL FREETOM 1007.0 
ASTA HONESTY D 1002.0 
KENNETH F HILL 1014.5 
RODRIGUES CAFRILHO 1009.8 
RODRIGUES 2 1001.0 
ASTA BRAVEPY 2 1008.0 
ooric 

SEALAND CALLOwey 
OLEANDER 


SEALAND 
NANTUCKET II 
CLARA MATRSK 
SEALAND PACEF 
AMERICAN ACE 


POREPT LFE 2 1006.8 
PED JACKET 1004.7 
ROBERT E LFE 1007.5 
CLARA MAFREK 2 1000.0 
AMERICAN CHALLENGES 3 1011.2 


SEALAND Pacer 1010.5 
aquertus 1010.8 

1005.0) 

CALLAGHAN J 1008.1 

AMEPTICAN LEANER 1005.0) 
AMERTCON LEANER 1010.5 
AMERICAN APGOSY 1001.8) 
AMERTCAN ARCOSY 1008.0) 


oon 


GREAT LAYES VESSELS 


CLIFFS victory 
JOHN G MUNSON 
JOHN DYKSTRA 
CHARLES PEFGHLY 
CALCITE II 


CASON J CALL Away 
LEON FRasee 
a4 FERBERT 


“ru 


‘4 
if 
13.4 71.8 18] 35] 45 1005.5} 11.7] 10.0] 10] 11.5] 03] < 6 | 18.5 
26.2 70.9 18] 18m} 1095.5} 8.9] 11.1) | OF 6 | 16.5 
4 ANPN 40.5 69.5 21) 10] 1009.0] 6. 7.0) | 7] 19.5 
36.5 7264 23) 3e 50 5 02 1011.5) 15.0) 26.0) 3 23 
10.6) 15.6) 6 | 23 
6.5) s| | eles 
16.1) 23. | #8 26 
| 22.2) 18.9] 10) 10 | 1665 
18.0 16.5} 12] 10 
4 oseo 36-2 73.9 OO} 42 1c 02 «615.0 9 119.5) O68 12 16.5 
Kecy 31.8 74.0 «| OO} 32] 35 10 02 | 1011.0] 19.4] 20. 
27.3 67.5 27) 35 10 15 | 1020.0) 21.5] 23.8] 3] 10 6 | a3 
26.0 44.5 12) 15) ™ 35 92] 1010.0] 24.0) 25.0 6-5] 6] 6.5 
4 59.9 07.8 OOF} 17," 37 Ss o3 10.0 8.9 5 6.5) 16 
s | 6 10 
KFEY 18.5) 35 18.5 
KFEY 16.5] 35] 9 | 16.5 
«GTR 14.5] 36) 7 14.5 
13 | 23 
9.3} 12.0 18 36) 7 | 19.5 
12.0) 14.0] 16 | 16.5] xx 
12.3] 13.8 33) 7 
| 10.6) 15.5 19.5} 7/43 
| 10. 9.5 10 35] 7 | 19.5 
9.8] 14.0 14.5 
21.6] 28.8 08] >13 | 18 
12.8] 14.4) 16.5] 38] 7 | 16.5 
14.5] 14.5 16.5] 38) 8 | 16.5 
20.0) 18.0 
6.1] 10.6) 8 6 | 6.5 
27.5) 28.9 2 6.5) O2)< 6 | 24.5 
14.4] 13.9) 30) 8 | 19.5 
13.0] 13.0) 7 | 1265) 33) 7 | 
10.0} 14.5} 4 | 16.5) 33) 10] 19.5 
10.0] 13.8) 7 | 22.5) 3a] 22 | 26.5 
9.3} 8.2) 6 | 13 9 13 
7.2] 13.3) 7 | 43 1) 9 18 
9.0] 23.0] 7 33] 7 | 
16.0] 15.5) | 24.5 
12.5] 12.0) xx 31] 10 | 26 
12.0] 19.0] 7 | 29.5) 7 | 29.5 
13.0] 17.0] 7 |29.5| #8 | 29.5 
10.6] 14.0] 3 | 6.5) 6 | 11.5 
11.0] 16.0) 6 /19.5) 36) 
10.5] 12.8 
13.0] 15.0) |19.5) 36) 7 19.5 
12.0] 15.0) 6/23 | o8 7/23 
21. 6.5 
19.0] 19.0 6.5| 27 6.5 
15.0} 20.0 16.5] 27 16.5 
12.0] 13.0 5 29) 12 | 11.5 
22.5] 24.0 10 
15.6] 1242 10 9 | 16.5 
19. 6.5] 01) 10 | 18.5 
KHLX 23 | 46.4 4 12.8 28] 35 | 1099.2) 10.0) 11.7) 11.5} 28] 10 | 16.8 
ANEN 22] 40.5 69.5 «| 18] 4 02 | 1008.0) 9.8 9.0 10 | < 19-8 
24 | 39.2 w 18] 28) 35 10 | 905.0) 17.5 
KSLB 24 | 3e.8 54.9 w 18] 19)" 36 01] 1001.7] 21.3] 22. 6.8} 6] 8 
KFCY 24 162.9 66.2 w 18) 348 es n2 1002.0 7.8 5.6) 6-5) 6) 10 
19.4) 20. 3 23,11] 
23.3] 20.0 23); 8 | 14.5 
18.3) 20.6) | 16.5} 26) 13 19.5 
| 16. 18 
30.0) 29.4) 10 | 
17.8) 18. s 
| 28.9) 20. 6.8} 6] § 
9.5} 14.0 20) 
6. 8.0 14.5} 32) 8 | 14.5 
6.6} 10.0 10 | 29 13/26 
5.0 8. 19%. 
11.7] 126 16.5} 30) 8 | 23 
11.7] 126 14.5) 3 23 
9610 | «3.2 22.4 18] 35) 36 256 00 6.0 6] 
11 e7.0 w OO 38 s3 3.0 0 10 
$852 11 | 44.5 62.6 12) 37 02 3.0 0 10 
11 | 41.9 87.5 «| 18] 36) ™ 35 10 1.0 | 648 | 10 
12 | 43.8 82.5 06} 35) ™ 35 SN 61 3.0 
16 | 47.5 87.9 Cel 36 10 1.0 3 
9827 86.0 06 ™ 35 10 co 2.0 11) 6 
3 | 47.2 86.6 43 > 25 6.0 al 
ENVIRONMENTAL BUOYS 
41001 04 | 34.7N | 072.34 | 03 
440046 03 39.0N | 070.0w | M38 1004.2 7.1 8.9 
23 | 42.7N | 068.3w | 03 | M37 1008.5 
! 


WORTH ATLANTIC OCEAN 


ESSO PAL» BEACH 
AMAZONIA 
SEALAND PACER 
SEALAND “ARKET 
DELAWARE SUN 


Nnowow 


zzzzz 
~ 


1002.4 


AMERICAN ACE 
SATSUMA 

ROORIGUES CAPRILHC 
AMERICAN ALLIANCE 
BALTIMORF TRADER 
AMERICAN ARCHER 
LeW. FUNKHOUSER 
DELAWARE SUN 

KNORR 


0990.0) 


1014.5 


KNORR 

SEALANO GALLOWAY 
BALTIMORE TRADER 
BALTIMORE TRADER 


1018.0 
1013.5 
1017.0 
1015-0 


wune 


GREAT LAKES VESSELS 


HOMER D WILLIAMS 
JOHN DYKSTRA 

PAUL H CARNAHAN 
GEORGE M HUMPHREY 7 
BENJAMIN F FAIRLESS 88.2 


HERBERT C JACKSON 87.1 
CALCITE IT 84.6 


ENVIRONMENTAL BUOYS 
42008 095.3 
42008 095.3W | 10 


+ Direction for sea waves same as wind direction NOTE: The observations are selected from those with 

X Direction or period of waves indeterminate winds > 35 kn or waves > 25 ft from May through Aug- 

M Measured wind ust (> 41 kn or > 33 ft, September through April). In 
cases where a ship reported more than one observa~ 
tion a day with such values, the one with the highest 
windspeed was selected. 


Continued from page 414. 


JUNE Oata J 46012 JUNE 
AVERAGE LATITUCE 37.46 AVERAGE LONGITUDE 122.74 AVERAGE LATITUDE 38.2N avemase LONGITUDE 123.30 


MEANS AND EXTREMES NO. OF 


DAYS WITH MEANS AND EXTREMES 
(Oa WR) max (DA HRD oes OaTa 
s 


OaYS WITH 
(DA WR) Data 
TEMP (DEG C) 


TEMP (DEG C) -0 02.5 (20 03) 
ESSURE (MBAR) 1008.8 (28 1015.1 1022.5 (13 16) 


AIR=SEA TEMP (0EG C) (25 2 
PRESSUPE (MBAR) 1009.5 (28 03) 


15. 2 TEMP (DEG C) 09.4 (24 18) 

TEMP (OEG 14.4 (08 21) SEA TEMP (DEG C) 08.5 (23 12) 


WIND = FREQUENCIES, MEANS AND EXTREMES WIND = FREQUENCIES, MEANS ANO EXTREMES 
TS) WEAN SPEED (KNOTS) WEAN 
TOTAL | SPEED NO. OF 08S: 239 4 Ale 22= Sa TOTAL | SPEEO NO. OF OBS: 238 


MAK WIND MAK WIND 
SPEED: 27 KNOTS SPEEDO: 36 KNOTS 
8 Dave 
wourR: 00 


2.9 5. 6.0 63 
2el 2364 41.0 249 17.6 Sie? 1.7 


ToS 3869 249 100.0 | 10.8 TOTAL | 1065 2665 $249 1.7 


WAVES & AND EXTREME (METER NO. OF WAVE 08S: 236 waves & AND EXTREME (METERS) NO. OF 08s: 234 
WEIGHT (mH) <1 S 2-2-5 3-3.5 6-765 9.5 2965 | MEAN MAK (0A HRD WETGHT <1 2-265 3- 6-745 8-965 | MEM ax (OA HRD 
FREQUENCY 54.2 1565 1 4.0m (27 & FREQUENCY 45.3 20. 1.3 (27 09) 


JUNE Summary 
AVERAGE LATITUDE 39.26 AVERAGE LONGITUDE 124.08 


MEANS AND EXTREMES DAYS WITH 
wax (0a HRD a 
TEMP (OEG C 30 

eG (30 15) | 30 

RESSUPE (MBAR) 1007.1 (28 06) | 1015.6 1024.9 (13 21) 3o 


WIND = & FREQUENCIES, MEANS AND EXTREMES 


NO. OF OBS: 239 


2266 
bee 
163 Daye 

8 


29.3 1860 


2069 1668 


WEIGHT 5 6-745 6-945 | MEAN MAK HR) 
FReauency $5.0 1 2.2" 5.0" (28 00) 


° ; 
HPTO 4 35.4 1019.0 0 
wros9ce 6 | 34.2 1010.1 
KSLB 7) 49.8 10 1 10 
KUVG 7 | 47.2 13 13 
KJON 7 | 36.9 10 23 6.5 
KFCY 8 | 50.3 18) 16.5) 28) 10 
H3ST 9147.9 oo 14, 23 14.5 
csou 11 |] 40.0 0 19. 2 19.5 
11) 51.9 18 19. x 
KASJ 12] 18.3 00} 5 1 10 
12 | 44.8 06 10 20 21 
aacz 15 | 42.9 06 11.5) 
KJON 21 | 35.8 8 29 
25 | 40.6 ol) 14.5) 36 13 
KCEJ 26 | 42.1 13 36 13 
KHLX 29 | 39.0 8 os 18 
29 | 25.7 5 os 6.5 
KASJ 30 | 24.1 8 os 8 
06) 29) 36 10 NM 16.0 3.0 5 7 
12) 35 10 NM 12.0) 9.0) 5 
18) 10 NM 15.0 4.0) 6.5 
18) 24) ™ 36 10 NM 10.0 6.5 
OO} 37 10 NM 7.0) 3.0) 5 
w) OO} 17) 4 38 NM 16.0) 11.0) 8 
w) 06] 36 10 NM 21.0) 14.0 
13 | M35 23.3 | 26.8 
05 | M42 23.2 | 27.7 
4 
30 
sw 1.3 167 | 408 8 5.0 
Tota. | 1 100.0 | 19.6 
| .... 
ore ac 21 33 “7 ! 
! 
1 
we 
se | 
1 ae? 4 
swt 
ww 1 S165 1 19.0 
TOTAL 1 100.0 | 19.9 


Selected Gale and Wave Observations, North Pacific 
May and June 1981 


Pressure 


WORTH PACIFIC OCEAN 


z 
> 
< 


GLACIEP 

THOMAS G THOMPSON 
MANULANI 

BOGASARI DUA 

EXXON SAN FRANCISCO 


1003.5 
1012.6 
1017.5 
1002.5 
1013.9 


22222 


ARCO yUNEAU 
SEALAND DEFENOER 
AMERICA SUK 
MANULANT 

SEALAND DEVELOPER 


0994.0 
1001.0) 
1016.4 
1014.5 
1012.2 


Z2 222 
nwouww 


PRESIDENT JOHNSON 
ATLANTIC PIONEER 
ATLANTIC PIONEER 
EXXON ORLEANS 
PRESIDENT TAFT 


1016.0 
1606.0 
1010.0) 
1006.$ 
1020.0 


NNR 


22 


ANTAPCTIC 1007.2 
1013.0 
1616.0 
1013.2 
1022.0 


PRESIDENT JOHNSON 
PRESIDENT TYLER 
PRESIDENT TRUMAN 


weeeuw 
22 


HAKUSAN 
SEALAND ENDURANCE 
MANULANT 

WISTERIA 
PRESIDENT TRUMAN 


1009.6 
1022.0 
1016.2 
1019.0 
1015.9 


QUEENS wry BPIOGE 
PRESIDENT VAN BUPEN 
PRESTOENT JOHNSON 
ALEUTIAN DEVELOPER 
AMERICAN TRADER 


1015.0 
1021.2 
1019.2 
1019.3 
1019.2 


22222 


DIAMOND PHOENIX 1016.8 

ORIENTAL TAIC 
wooos 

GLOBAL FPONTTEP 


SEALAND FXPLORER 
VIOLET 

VIOLET 

ORIENTAL ExPoRTEr 
GLOBAL FOONTIER 


° 
242222 


1008.7 


SEATRAIN ORISKANY 
ORIENTAL TAIO 
PRESIDENT TAFT 
BLUE OCEAN 

SIENA 


1006.2 
1992.0 
1002.1 
1014.5 
1004.8 


NI 
a NI 
Ni 
8 
6 NI 


wevoe 


SAN DIEGO 

AMERICA SUN 
SEALAND FNOURANCE 
SEATRAIN OPISKANY 
PACMONARCH 


1010.2 
1015.0 
1005.3 
1006.0 
1012.0 


22222 
weeeo 


PERENNIAL ACE 
OGDEN JOPDAN 
ANDERS MAERS¥ 
MANHATTAN 
CRESSIDA 


1016.5 
1008.5 
1003.5 
1014.7 
997.0 


= 
orxe 


PRESTOENT TaFT 
EASTERN WOPLD 
PACMONARCH 
ESIOENT TaFT 
PERRYVILLE 


1012.0 
1000.1 
1018.5 
1015.1 
101162 


ZAAZZ 
NENeN 


AMERICA MARU 
HIEI 

SIENA 

HOHSING 
MELLON WHEC 717 


1013.5) 
1001.5 
1008.0 
1002.9) 
1016.7 


22222 


EXKON ORLEANS 101549) 
MELLON WHEC 717 10 3 
Tsu 

MILLER FOEEMAN 
ARCO ANCHORAGE 


x= 


1016.5 
SANSINENA TI 
FEOTRADE 

STENA 

AMERICAN TRADER 
ATLANTIC PIONEER 


1020.0) 
1016.0) 
1013.2 
1011.0) 
1000.5 


2272242 


SIMBA 

PACIFIC #ce 
THOMPSON PASS 
MOBILOIL 
CRESSIDA 


1016.0) 
1003.0) 
1011.5 
1014.0) 
1003.0) 


NNNDO 


aA 


MING GALexy 
TONSINA 
LESLIE LYKES 
BLUE 
MANULANI 


1015.0) 
1011.2) 
1003.7) 
1018.0) 


a 


enewe 


AUSTRAL MOON 
AMERICAN TRADEF 
QUEENS WAY BPIOGE 
QUEENS way BRIOGE 
PRESIOENT MADISON 


1009.5) 
1011.5) 
1011.5 
0993.0) 
7992.0) 


~4@en OF 4O4 


PRESIOENT TRUMAN 
CORNUCOPTA 
TOWNSEND CROMWELL 
OISCOVERFR OSS 


1002.4) 
1018.4) 
0971.0) 


A 
- 


22222 


5 
KACE wel 02 10,0) 7.7] 21) 7/43 
02 Ss. *.3} 2s) 7/10 
wel 02 23.3) 23.9) 10 10 | 16.5 
PLYA (28 |} | 19.5) 34) 18 
03 10-5] 13.3) Of} O 26) 6 | 24.5 
KS°G $1.0 we 62 } 5.6 17) 
49.5 10-0) 9.0) 6 | 10 25} | 19.5 
38.9 02 19.0) | 6.5} 8] 8 
KNITS 25-7 | 23.3] 23.3] | 10 03) 10 | 16.5 
40.6 Ne 11.0 9.0) 5 13 15 9) 18.5 
wvHS 41.8 154.5 co} 25 2 NM se 6.7) 10/10 14 | 32.5 
H3WN 69.6 134.7 12) 37 | 8.0) 10.0) 
53.9 136.2 12) 34) 35 10 8.0) 2] 
wLoT 26.0 122.8 €| 12) 40 02 17-2] 25.6) $ | 16-5) a3 
24.5] 27.0 
13.3] 1661) 3] 6-5) 92) | 10 
|} 202) 2.6) 7] 8 32] 11 | 18.5 
10.0) 6.31) 3] 8 27] 10 | 41.8 
2-3) 2.7) 3] 8 32] 13] 
195.5 12] 12) 35 NK) 63 13.8] 11.5 
*Gux 173.4 «| 12) 32)" 39 10 6/10 32] | 10 
123.6 &| 18) 34) 35 15-6] 13.3) 6 | 14.5) xx 
169.0 00] 34) 35 25 7-0} 9.0) 9 | 13 a3 
WLPL 167.1 COl 36) 35 10 6.7] So] 3] 8 36) 13 | 14.5 
JHJE 167.4 »| 06) 36) 35 10 6.5 ale 10 
172.0 06} C1) 37 10 3.3) 6/10 34) | 
wVHS $149.3 12) 14) 4&7 6.3) xx 24.5) xx 
wIPL 164.3 18) 39 24") 21 7.2] 3.9) | 18.5) 
124.2 »| OO} 33) 35 02 12-8) 9.8) | 6] 
| 7.0) 9.0 05) 6 11.5 
| 12-2) 14.8 6.5) 32 10 
20.0) 12.0 | 18 35] 11 | 19.5 
9.0) 9.0 21 3a) 
155.3 18) 27) 35 id «602 | 7999.8) 7.0) 16.5) 26) 9 | 19.5 
28) OF 38 1 602 | 1005.5) 15.0) 6.6 oe} 7 
155.2 &| 00} 39 14M} 602] 1004.0) 8.0) 6.0) 13 
144.7 €| 06) 33) 3° > 25 NM] | 1008.0) 16.5] 19.0) 13 32) 10/43 
174.4 »| 06) 31) ™ 36 200 yO} 26 | 10.8) 9.0) | 22 32} elie 
osom 146.7 06) 40 ic 19.4) 19.0 10 27 11.5 
ascy 158.8 06) 10)" 35 6-0) 10.0 13 oo} 7/18 
148.4 €| 12) 28) 48 S 02 13.3) 16-7 11.8] 28)¢ 43 
JKOH 152.6 €| 18) 10)” 35 602 6-0) 2.0 6-5} 10) 6] 8 
OxFu 165.6 &| 23) 38 on 7.2] 4.0) 10 os} @/13 
wsve 13 20] 12 | 16.5 
10 20) 12/33 
KGuXx 14.5 
osom 11.5] 27 11.5 
SMTA 6.5} 
i 9 | 50.4 | 95 22) 
9 | 37.1 63 13-0) 6-5} 12) 68/10 
OxIT 9 | 41.6 61 % 12. 16.5) 19.5 
9 | $1.3 we] 92 10. 8.9 10 23} 8/13 
3FTB 9 | 39.9 10.0) 11.8) 11.5} © @ 11.5 
wioT 9 | 43.1 02 661 6.5} 11) 43 
Euva 9 | 43.9 o. 3 12) 12 28.5 
SMTA 10 | 44.6 02 % Ss 6.5) 14.5 
10 | 44.5 wml C2 | < | 11-5 
KUTN 10 | 07.2 25.0) 30. 6-5} 18) 6 | 26 
10 | 41.6 $1.7 OOF 13)" 35 63 10. 2sic 
yooc 10 | 43.6 54.9 16) 37 +25 65 %. 6.5} 18) 10 
OxFu 10 46.9 w 18] 38 25 s3 7.4 13 
10 | $3.4 $4.0 «| 18) 08) 35 ae 6. 19.8} © 6 | 19.5 
| 39.0 24.4 23 40 (07 13. 15. 13 
| 13.0) 12.8) 
1265] 13. 13 
26 
3 6] 11.5 
1242 6.5) 3 6 | 19.8 
4 16.0 16. 6.8} 35) 10] 16.5 
6. 
14.0 126 
owre 12 | 38.0 
12 | $0.0 10 
wsey 12 | 37.7 6.5 
wHTo 12 | 39.9 
12 | 34.8 13 
13 | 47.0 26 
59.9 24.5 
wetu 14 | 41.2 18.5 
JKOH 14 | $0.7 6-5 
18 | 22.3 13 
wezT 16 | 3361 19.0 1s) 2 42 10 W 02 13.9 10.0 1 21 
17 | 35.3 49.9 12 0 35 10 02 16.7) 20. 10 
17 | 47.4 44.8 19 31)" 38 26 02 16 
JHJE 19 | $0.2 58.6 oo 22" 4s 26 se 13 
were 19 | 51.3 $9.8 06 26, 42 SN 02 2. 11.5 
19 | $4.0 62.0 sw 20 16.5 
KPUC 19 | 58.8 $0.7 36 $2 10 
wor 19 | 23.3 63.8 ie] so 10 26.8) 28. 6.5 
wren 19 | 66.6 is] 21) 40 SN 62 


Pressure 


mb. 


NORTH PACIFIC OCFAN 


SKUNWIND 

KOFUKU MARU 

CHUEN ON 

CHUEN ON 

ORIENTAL EXECUTIVE 


ASIA INDUSTRY 
PRESIDENT MADISON 
WALTER RICE 

EXXON NEw ORLEANS 
PRESIDENT JEFFERSON 


CHAUVENET T #GS 29 
SEALAND DEFENDER 
SEALAND DEFENDER 
WALTER RICE 

LNG LEO 


PRESIDENT JEFFERSON 
wAUL 

HANJIN POHANG 

CHUEN ON 

CRYSTAL STAR 


SINALOA 

ARILD MAFRSK 
DIAMOND PHOENTX 
CRESSIDA 

ROSE 


ROSE 

PRESIDENT VAN BUREN 
ARILOD MAFRSK 

WALTER RICE 

CRYSTAL STAR 


CRESSIDA 

WESTERN HIGHWAY 
OCEAN LOC 

CHUEN ON 
PRESIDENT TRUMAN 


CHUEN ON 
PACIFIC VENTURE 
OCEAN 

MAINE ORE 

ARILD MATRSK 


JAPAN ACE 

PRESIDENT TRUMAN 
TOYOTA 12 
TOYOTA mM*RU 12 
PRESTOENT TRUMAN 


MATSONIA 
WILLER FOEFMBN 
CHUEN ON 

VAN CONQUEROP 
VAN CONQUEROP 


ORIENTAL TAIO 

CHUEN ON 

PRESIDENT JEFFERSON 
MOBIL ARCTIC 
PACIFIC VENTURE 


EURC-ASI* CONCORDE 
ORTENTAL TAIO 
PACBARONESS 


MOBIL ARCTIC 


PRESIDENT GRANT 
DIAMOND PHOENIX 
EURO-ASIA CONCORDE 
PRESIDENT FILLMORE 
EURO-ASTIA CONCORDE 


UNIVERSAL WI"G 
CHUEN ON 
PACBARONSSS 
AUSTREL FNDUPANCE 
EURO-ASI* CONCORDE 


LNG TAURUS 

ARCO JUNEAU 
SEALAND FINANCE 
PERENNIAL ACF 
AMEPICA SUN 


HANJIN POHANG 
AMEPTCA SUN 
SINALOA 


DAWN 
AMERICAN CHIFFTAIN 


DAVID STARP JORDAN 
EXXON NEW ORLEANS 
PRESIDENT TRUMAN 
SkOUBORD 

TOYOTA 12 


PACBARONFSS 
QUEENS wey BPIDGE 


MALLORY LYKES 
DAVID STARE JORDAN 
OITTE sKou 
PRESIOENT GRENT 


v 


- = 


nN 


NNN 


2 
2 
2 
2 


1016.5 
1019.0 
1018.0 
1021.0 
1007.0 


1009.0 


1005.3 


0999.1 
1019.3 
1009.0 
1030.0 
1005.0 


106.1 
0999.4 
1018.5 
1013.0 
1018.7 


1016.5 
1011-6 
1096.6 
1026.1 
1009.0 


1612.0 


1093.0 


1019.0 
1000.0 
1015.0 
1004.0 
1000.8 


1007.0 
1000.0 
1011.2 
1016.0 
1993.7 


1019.0 


1002.0 


1007.0 
1071.0 
1002.6 
1000.0 
1004.9 


0999.5 
1011.0 
1006.0 
101266 
1006.1 


0997.5 


1005.5 


1912.0) 
1019.0 
10M6.5) 
1018.6 
1010.9) 


1007.5 
1018.2 
1912.0) 
1002.5 
1013.0 


1922.9) 
1021.0) 
1009.0) 
1014.2) 
1003.0 


1018.5 
102061 
1026.3 
1015.0 
1913.0 


1005.0) 
1024.0) 
1026.0) 
1016.8 
1014.0 


1016.3 
1012.9) 
1026.0) 


1019.8 


code Sea ft. 
JUNE 
ELTO 9 | 45.7 161.9 12) 29) 21 200 Yo} 4s 4.0} 6.0) 3] § xx} 10 | 65.5 
JKLS 10 | 46.3 157.3 18) 35 200 YO} 44 4-2} 5.0) S|] 3 6 | 3 
H3Gx 35.5 122.0 18) 32) 45 > 25 xml 02 18.5} 12.0) S| 6 32ic 8 
13 | 3665 12362 OO} 32) 4 40 10 NM) 92 15.0) 12.0] S| 8 32) 6/13 
DOSEN 43.3 180.4 CO} 14) ™ 35 59 12.0) 
asst 44.4 151.3 OO} 11) 4 40 21 | 611.0) 10.0 10 11) 9/13 
12] 21-7 120.5 00} 21) 50 621 | 0981.6) 2667] 26.7 3205] 21) < 6 1965 
KCSE 34.9 NL 121.6 C6} 32) 45 | 102768) 1566] 13 31] 9 | 26 
WNOM 13 41.3 N 12666 w) 12) 32) ™ 35 25 1024.0) 14.0) 15.6 665 
WPCE 13 | 46.1 “165.0 18] 13] 46 53] 9999.0) 9.4) 5.8 6-5} 13} 7/13 
AYCG 10.5 12.2 18] 25) 38 NM] | 1004.1) 25.6] 30.0) 11.5) 25)<¢ 6/10 
48.7 N 14365 18) 12) 4 35 wm] 1009.0] 11-0) 11.0 10 12} 8 | 1665 
14 | 49.2 140.3 OC] 13) 25 | 9998.0) 12.0) 11.0 5 | 7265 
KCSE 14 |37.5 N}123.5 CO} 32) nm] 697 | 1023.0) 15.0] 964 13 31] 9 | 19.65 
14 | 32.2 E] OO} OS) 45 92 21.7 10 os 7 6.5 
WPGE 14 | 46.9 16769 OO} 11 4o 63 8.9 5.6 5 6.5) 12 
WSLH 14 | 3266 122.8 OO] 45 nm] 02 17.2] 17-2} 5 34) | 1465 
030N 14 |51.3 164.5 OO} 50 82 10.0) 12.0) 7 6 11.5 
H3GK 14 40.6 12861 OO} 34) 35 > nm] 02 17.5] 15-0] 8 6 13 
14 N 147.2 C6! O7] 4n nm] 9.0} 8.0) 12 07] 12 | 19.5 
OXxNS 14] $0.2 145.6 12) 25) 46 wel 9.0) 7 | 1665 
CxTH 14 145.9 18) 13) 35 aul 7.5] 3.0 
oss 14 | 35.1 123.5 18) 39 ons 14.8] 1665] | 665} 73) 10] 11.5 
IFTB 14 ]50.4 142.1 18) 20) 38 nv] $8 9.0} 9.8} 6 20) 6 114.5 
62Cu 14 | 33.9 122.6 18) 35) ™ 38 14.2] 13.0] 7 | 14.5 
62Cu 15 | 33.0 123.5 OO} 35) 37 Nm] 95 16.0] 17-0] 9 | 1665 
WweT 15 49.0 N 144.8 OC} 23) 41 8.9} 7.8) 5S] 665] 14) 8/10 
OXxTH 15 | 4e.3 176.0 OO} 14] 35 8.4) 4.0) 4 113 
KCSE 16 124.7 OO} 32] 35 wml 02 14.0} 14.4) 3] 6.5) 32) 
15 | 51.4 13960 06) 18] 39 02 8.0} 9.0] 10 | 16.5) 18) 12 | 19.5 
3FTB 15 [53.6 1467.4 w) 12) 26)” 37 | 11.0) 6 14.5) 28) 14.5 
3FTF 15 | 47.9 140.9 18] 25) 35 nm] 15 | 1015.7] 10.0] 9.0) 665} 25) 10] 14.5 
18 | 31.0 125.9 18) 36 1026.0) 18.0] 20.0) 4 | 14.5) 36) 6 13 
15 | 46.8 130.1 18) 40 xm] 1019.0) 12-0] 10.0) § 23} 
WLEL 15 |45.9 28] 11] 4B 02 | 66.7) 5.5) 4 | 8 11) >13 | 24.5 
16 | 47.6 140.7 «| CO} 40 SNM} 11-0] 9.0) |13 27] +8 | 23 
le | 43.9 179.7 OO} 30 13.0} 6.0] 7/18 n9| 10 | 24.5 
GULF 16 | 31.66 CO} O2)™ 35 > 25 19.0) 17.0) 4 | 24.5) 7/43 
62°T 16 | 44.5 16640 OO} O9) 35 2 9.4) 760) 7 | 1265) 09] 10] 14.5 
OxTH 16 | 46.8 167.8 M6) 02 726] 5.0 
UKFS 16 | 43.5 159.8 06) 12) 37 63 9.0] 9.0) 3] 6 13} 6 | 11.5 
WLEL le | 46.4 N 17465 12) 50 nm] 7.3} 4 1265] OS) 10] 26 
16 | 45.7 151.0 18) 16) 40 63 10.5] 11-0) 6 | 6.5} 16) 9 13 
17. | 43.6 «| 38 nw] 53 12.0] 11-0) 6 | 17) 
17 | 46.4 OO} 95) 40 92 965} 5 | 11] 13 | 29.5 
17. | 37.2 18) 36} 35 0S | 15.6] 14.4) 3 | 6.5) 36) 7/13 4 
17: | 49.9 «| 28) ™ 35 wm] 1000.0) 8.8] 8.6) 2] § 11) < 6 | 1665 
52.1 174.5 18] O9)™ 35 | 1002.0) 8.0] 8.0) § | 13-5} 09) 8 | 23 
Aare 17 | 51.5 N150.8 18) 09) 4 36 | 1093.0) 7.0) 12.0) 
Aste 16 | S167 149.5 00} 602 | 0} 12.0) 
: aacy 12 | 39.5 N148.5 E] 35 nm] 02 14.0] 15-0] 4 | 665] 6 | 665 
H35K 18 | 52.6 15667 35 02 9.0) 8.0) 6/13 23 
18 | 5065 137.2 12) 35 63 10.6] 9.4 7] 6.5) 12) 
KSPY 18 | 51.8 «| 12) 4 55 1060) 9.6) 4 | 6.5} 14) 6/13 
HOVS 18] 45.1 156.6 12) 25) 35 40 9.0) 6.0) 114.5) 25) 8/195 
18 | 39.1 151.2 23] 10 16.0} 11.0) 4 | 8 19) 7/43 
ABCY 19 | 42.4 154.5 E] OO] 35 | 10.0, 7.0) 4] 8 | 6.5 
SLFX 19 | 35.7 N 145.2 OG] 36) ™ 39 1 NM} 02 17.0) 20.0) 9 | 14.5} 36) 9 | 16.5 
MAUI WSLH 19] 32.6 N123.6 35) 35 19 NM 17.8] 15-6] 4% | 665) 34 8 | 1165 
19] 50.8 Ni 13062 «| Cel 35 9.0} 11-2] 5S] 8 25} 7] 65 
wE20 1°] 38.2 15165 18) Cl) 35 97 | 13.3] 5 | 14.5] 05) 21 | 16.5 
oss 19 | 38.2 16664 w 18] 201 35 NM 1018.5] 16.0) 14.5 
ABYN 19 | 40.6 N 154.5 23) un | 1005.5) 1160} 11.0) | 1665} 6] 23 
KROH | 15264 E] 06) 16] 35 20C YO) 45 | 1004.0) 10.0] 10.6] 6 | 10 06] 7 24.5 
2C | 41.0 “157.0 17) Co)» 25 | 869.5) 10.0] 6 16-5) 99] 6 | 16.5 
20 | 43.2 N 182.6 18) 23) SNM 12-0) 9.5) 8 21) 10] 13 
20 | 53.2 174.3 23 2714 35 SNM 7.5] 6.0) § 10 27, 7/43 
SLFK 21 | 4161 415266 €} 90] 36 SNM 1200} 15.0) 8 | 14.5) O2) 8 | 1665 
KIPF 21 | 3669 125.5 OO} 35) 35 ard 1661) 13.9] 3 | 14.5) 35) < 6 | 24.5 
21: | 41.8 159.5 OS} ™ 38 yo} 4s 10.0) 10.0) | 1665) 99) < 6 | 16.5 
21: | 25.5 125.8 17) 42 SNM 28.0) 26.7] xx | 10 19.5 
21 39.3 124.7 42 10 NM} 92 15.5] 8.3) S| 16.5) 34) 18 
wuKG 22 | 4604 NL 13668 w OO} 26) 35 S NM 660 10.0) 13 28) 8 | 19.5 
23: | 44.7 183.0 € 21] 13) 36 63 7.0) 4.5} 30] 3 § 
24 | 36.9 w 18) 33) 35 Sum 17.0} tie) 3] § 34) 6 | 6665 
28 | 43.6 13464 OO} 26) ™ 41 10 NM 14.0) 16.0) 6] © | 665 
25] 41.1 M 12665 «| G6} 35 SNM 15-2] 14.4 3] 665) 35) 6] 665 
CXNS 25 | 28.3 N123.2 12) 19) ™ 36 26-0 16.0 Be 
26] 38.4 124.5 32 35 NM n2 13.4) 116] S| 6.5) 34) 6|13 
26 | 42.0 16762 12) 35 1am 63 12.2) 3] 8 
wTOK 26 13760 124.9 23) 34) 4 40 lo NM 15.1] 16.0) xx] § 34) 6 | 1465 
WNDM 41.7 126.9 OO 34) ™ 38 ard 16.5 16.1) 3] 34 6/10 
WLPL 271 39.0 128.7 OO 35] 59 SNM on? 1646] 15-6) 6 10 32} 8] 10 
LION 27 | 4206 162.3 «| © 17 35 NM 43 12.5) | 10 17) 10] 13 
| 44.5 188.3 w CO 15) ™ 35 10.0) 10.0) 7/10 
SLEX 27 | 4665 163.1 36 2 61 9.0 7/10 oa] 10) 13 
JHJE 271 39.5 12765 Cel 35, ™ 42 SNM 92 14. 
MAUI WSLH 30.4 N132.8 96) O01) 4O 19 18.9] 20.0, 6] 12-5} C1} 7] 1165 
27 | 3066 12666 w 12) 32] 30 10 NM 1363] 15. 16.5) 34 24.5 
DAWN wuoP 27 | 39.0 N125.4 w 12) 37 126 4] 10 3 14.5 
KLON 27 | 30.7 N 125.8 12) 34) 4b Nm 13.3) 13.3} | 19.5] 34 6 | 1665 
wInk 27: 3760 124.7 14 35, 4 42 18. xx] 5 34) 1965 
¢ OwsG 27] 38.5 129.3 »| 0 35 10 N 02 17.9] 14.0) 10] 24. 
wEZ0 27: | 38.5 127.0 18) 45 07 | 615.6] 14.4) 19.5) O1] 12 | 1665 


NORTH PACIFIC OCEAN 


SINALOA 19 | 48.6 176.5 2 27," 38 Ss 5 27 
ARILOD “AERSK OxTH 20 2-2 NM 153.5 OO} 25) 26 > 25 NH 03 
CISCOVERFR OSS wTFa 25 | 55.9 166.6 OOF 19," 36 Ss so 

acr SEPA 20 42.1 7 oo} 11)" 37 200 YO 3 
PRESTDENT TRUMAN WLOL 22 | $4.1 169.5 «| 25 so S 02 s 
CORNUCOPTA ¥PJC 20 | 55.6 143.8 O68] 15 35 2 63 5s 
QUEENS wry BF IOGE 20 | 51-0 172.6 26)" 38 1s 

SEALAND FINANCE 20 | 52.5 16%.5 12) 23 35 o2 6 

SEALAND FINANCE 71 151.5 “176.0 OO} 25 35 10 02 6 


SINALOF 2 NI n998.8 

GREAT 22 | 43.8 162.4 22) 35 28 1015.0 ‘ 6.5) 
KOFUKU MPRU JKLE 2) 89.3 “162.5 12) 16)" 37 c3 1007.5 

TOYOTA MARU 12 22 | 31.4 “131.7 25) O2) O9 10 02 1024.0 2 | 32.5) 02 
PACIFIC VENTUSE hOVS 2 45.3 163.2 w 18) 29) ™ 26 S “0 0996.5 9 | 24.5) 17 
PACIFIC VENTURE HOvS 23 | NM 16C.7 35 Ss 02 0996.2) 11.0) 5.9) 9 | 19.5) 30) 12 26 
SINALOS OXNS 23 51.6 146.6 OO} 10) 41 1 NM 10 0997.9 6.7 7.7) 10 | 16.5) 
GREAT AN JKuT 23: | 42.9 150.5 12) 23)" 2 c2 1005.0] 10.0) 10.0) }10 6/10 
GREAT 24 | 42.4 155.0 w 23,6 38 2 02 1014.0 9.0) 10.0) 11.8) 6 11.5 
OVERSEAS MARILYN 24 | 35.7 “121.6 35 2 o7 1011.5) 14.5) 13.0) 3 6 

PRESIDENT TYLER 24 | 42.1 N 171.9 E] 18] 36 Ss 21 1006.0 

SEALAND LIPEPATOR 24 | 39.9 172.5 40 10 NM” 03 1009.0 

STSEAM BOLLAPO 24 | 42.7 W177.6 18] 27) 35 10 NF 15 0998.0 
PRESIDENT TRUMAN 25 | 39.7 146.4 CO) 15 49 2 

PRESIDENT TYLER N € 


IRIS ISLann JPKG 2 #1.5 4150.0 06) 16)" 40 oS NM 20 994.0) 11.0) 9.0 

STPEAP BCLLAFO 25 | 42.2 179.0 w 06) 27)" 38 5 NF $2 0994.0 8.0) 9.0 6/10 27 
CRESSIDA 3FTB 25 | 40.6 178.1 29) 4 2 “3 1005.0) 11.0) 11.2 19.5) 29) 6 }19.5 
GREAT OCT AN JKIT 75 | 41.0 % 164.8 «| 12) 21)" 40 2 1002.0) 12.0) 10.0) 6.5) 6 6.5 

CHAPLES LYKES *LHR 25 | w 12) 29 490 10 1010.2 7 


PRESTOENT TAFT 2 € 5 0994.0 
GOLDEN PHOENIX 3EYN 75 | Tool NU 18) 29)" 39 10 80 1005.0) 12.5) 15.5 3 29 11.5 
ORTENTAL COMMANDER 25 | 36.4 173.2 18) 27)" 35 ac 1002.0) 11.0) 11.0) 27) 10 | 19.5 
ORTENTAL ANDER 26 | 38.0 174.7 CO) 37 Ss 02 1007.0) 13.0) 13.0) 8 28) 19.5 
ROSE | 36.2 166.5 E] OO} 35 10 02 1017.7) 14.0) 13.0 6 

GOLDEN PrOFNIX 3EYN 26 | 35-9 N 172.9 «| OC} 10 1006.5) 13.0) 15.5 3) 11.5) 29 
CRESSIDA 26 | 40.3 N 176.6 OOF 46 Ne os 12.0) 13.2 19.5) 30 19.5 
STREAw BCLLATO Five 26 | 41.3 173.4 OO} 37 Ss 80 Q 7.0) 11-0) 
PRESIGENT TAFT BLOT 26 | 39.1 N 145.4 OO 25 6 
PRESIDENT TYLEe N 2 2 


PRESIDENT FILLMORE 2 
VAN Hawk o57u 26 | 45.7 w Obl 12) 4 35 2 
THOMAS WhSHINGTON 2 39.2 “1151.5 12) 29)" 50 2" 
GREAT OCT AN 26 | 40.0 170.0 w 27)" $0 2 


1010.0 


€ 2 1003.0 
VAN TRTUYPH ézuP 20 42.4 159.0 E| 16) 25)" 35 10 NM 03 0994.0 7.5 
GREAT OCraN 27 | 39.5 171.9 OO} 27)” 35 Ss 02 1013.0 9.0 
CORNUCOPIA KPUC 27 | 41.4 8) 125.8 OS) C1 36 ic 1015.6) 13.4 
PRESIDENT TYLEP NI 0991.5 


CRESSIDA . 1007.0 7 7 
STREAM BOLLAPO 27 | 40.1 164.5 «| 28) 37 al 0999.5) 10.0) 7 26 9 18.5 
WASHINGTON #000 27 | 48.8 182.7 2} 45 S 63 1002.0 &.0) 6.5) 11)¢ 6/10 
ROSE CITY 27 | 3701 18) 27 38 21 1003.8) 12.7 6 6.5) 28) 10 14.5 
EXXON OFLEANS 28 | 34.4 12262 CO 32)" 40 NM os 1012.5) 14.5 2 6.5 


WASHINGTON 28 | 47.4 N 136.3 14 40 1005.0 5 6.5) 14) ¢ 6 6.5 
TOYOTs 12 28 | 42.9 1S) 21) 35 S we o3 0995.5 9.5) 10.0) 5 
PHILIPPINE COPREGINOP 278 | 33.0 N 168.7 18) 14) 40 1 NF 02 1000.3] 17.0) 25.0) 6 6 
PRESIDENT PIERCE | 38.9 4187.0 E| 18) 16 35 $2 1001.6] 14.4) 12.8 3 7 
S € 2 1000.0 e 


PHILIFPINE CORPECINOF rzes 29 oc) 19, 38 1 “0 1070.3) 21.0) 26.0) 6.5) 19 ¢ 6 
TOYOTA weRU 12 29 26)" 36 2 1002.5) 10.0 10.5 6 a 27 e 

j TEFENDEF "CVE 29 OO} 17)" 35 S NA €1 +0} 16.5) 20.0) 17 9 
PRESTOENT PIFRCE 29 O68 “c 1 4s 7991.8) 1262) 1262) 7) 19.5) 

3 ORTENTAL COMMANDER 2s 128) 26) 35 2 o3 0999.0) 20.0) 17.0) 21 
ORTENT#L TAIC 79 18 15)" 35 1 19 1006.0) 4.0) 6.0) 6} 11.5) 15) 11.5 
THOMAS weSHI*CTON 29 18) 40 2 1997.0) 6-1 7.8 16.5) 12) 
THOMAS wW*SHINGTON KGhU oc} 10)" 45 1 21 0992.5 72 7.7 * | 16.5) 11 | 29.5 
GOLOFN PYOFNTX TEYN oo 22)" 35 +25 NM 10 1007.0) 22.0) 22.0 6.5) 22) 7/10 
CHEVPON KASHINGTON 632) 38 10 1013.9) 12.8 2 6 
GREaT OCT aN 19)" 39 NM 1012.0] 19.0 17.0) 5 
Samurl oo 27," #0 oS NM 21 0997.0) 10.0 7.0) s 
ORTENTAL aacy oo 35 Ss 02 7.0 6.0) 
AMERTCAN APULLO «coc «| O68 30 25 10 we ‘1 1023.5] 15.0 13.0) 
ATLANTIC PIONEER 12) 19," 35 1 o3 1004.5) 11.0 9.0) 5 6 


VAN Hawk 


€ 2 1002.0) 8 
AMERICA SUN 31} 54.5 18) 14) 37 2 61 1004.5) 5 
ARCO PPESTIGE 34-3 125.7 w 18) 35 36 10 a2 1016.5) 16.7) 7 
ARCO ALASKA . 6 


ARCO ANCHCRATE wCTO 1] 53.7 M 138.0 OOF 15" 36 Ss as 1009.5) 7 
ARCO PPESTIGF 1139.6 4125.8 OFF 34 35 10 NM 02 1015.0) 15.0 13.3 5 34 7/13 
VAN HAWK 1] 42.1 4 163.0 OO 26% 38 10 11-0 4.0) 
SAMUFL S 1] 46.7 167.5 CO 35 Ss 21 6.0) 5.0) 7/10 29, 10 
PRESTOFNT PIF RCE 1] 46.5 173.3 w 12) 24) 37 2 03 0992.2 7 


Ven TRIUYPH 2 0994.0) 9.0 

SEALAND *GUF 2] 39.5 188.9 E] 12) 27, 35 Ne o2 1005.0) 9.5) 5.0) s 27) 19.8 
PHILADELTHTA 3] $57.6 4 185.6 «| OO 35 S NH 02 0990.9 7.8) 9.4) 6.5 
THOMPSON PASS 3188.2 4 183.0 w O08 13) 38 19 0992.0) 9.8) 9.8 2 15, 12) 14.8 
57.9 N 149.1 11)" 20 10 03 M993.1 8.9 8.9) 2 13 5 
PRESIDENT GAFCIA 6] 44.3 163.5 # OOF 15) 35 2 an 6 

GLACTEP "ay wace 6] 47.3 131.9 OOF 23) 38 10 o3 

EASTERN 


hay 
9 | 149.5 
| 26.5 
12) 11.5 
12 : 
3 
10 | 26 
| | 
“7 0999.0 5.6 5.6 8 06 7) 21.5 
4 |} 63 | 9999.0) 6.5) 4.0) | 6.5) 12) 12 
q 1003.8) 11.7) 13.7) 13 26; 10/13 
3 3 | 1001.0) 9.0) 11.0) 8 | 13 
03 | 6.5) 6.0) 3 3 
8. |11.5) 32) 13 
| 8.0 
11.0) 27) 
} 16.0) S| 8 8 
7.8) j}10 27) 13 | 28.5 
6.5} 26) >13 | 26 
10 3 7 
19.5) 1 6 | 16.5 
| | | 
q | JUNE | | | 


NORTH PACIFIC OCEAN 


BLUE OCEAN 
WESER EXPRESS 
PRESIDENT GRANT 
ADRIAN MAERSK 
DAWN 


1014.0 


OITTE skou 
HAKUSAN “APU 
GOLDEN PHOENTX 
EXXON BATON ROUGE 
PRESIDENT TRUMAN 


1020.0 
1014.1 
1010.0 
1018.1 
1020.0 


~ 


Lompoc 

FRIENOSHIP 
PRESTOENT FILLMORE 
LIONS GATE BRIDGE 
PHILADELPHIA 


1009.1 
1004.0 
1003.2 
1010.7 
1000.0 


oer @ 


zzz22 22272 


a 


BLUE OCE4N 
PRESIDENT FILLMORE 
SEALAND LIBEFATOR 
BLUE 
PERENNIAL ACE 


1014.5 
1002.8 
1004.5 
1004.0 
1004.0) 


WORTH PACIFIC Otcan 
ENVIRONMENTAL BUOYS 


1. 
46013 27 


30 | M36 
+ Direction for sea waves same as wind direction NOTE: The observations are selected from those with 
X Direction or period of waves indeterminate winds > 35 kn or waves > 25 ft from May through Aug- 
M Measured wind ust (> 41 kn or > 33 ft, September through April). In 
cases where a ship reported more than one observa- 
tion a day with such values, the one with the highest 

was selected. 


WE OF NOAA ARE MAKING USE OF THIS SMALL AMOUNT OF SPACE TO EXTEND 
OUR THANKS TO ALL THE SHIPS' OFFICERS WHO ROUTINELY TAKE SHIPBOARD 
WEATHER OBSERVATIONS. TO US, THESE EXCELLENT OBSERVATIONS ARE 
PRICELESS. WE CERTAINLY DO APPRECIATE RECEIVING THEM REGULARLY. 


| find] [Sea Wavest | Swell Wav 
deg. _| code Sea 
JUNF 
JKOH 27 | 47.7 167.7 €] 18) 35 «25 43 1015.0 7.0 5.0) 2 5 5 
OLOE 27 | 38.4 128.9 18) 36 37 10 NM 02 1024.0] 16.0) 15.8) 10 02) 13 
wEZ0 28 | 3862 124.9 OO} 35) ™ 35 S NM 01 0998.9) 15.6) 13.9 7 119.5) 35) 16.5 
OYIT 28 | 3961 128.4 Oo} 35 41 2 1011-3) 23 35 26 
28 | 39.9 125.8 OO} 33 40 10 NM c2 16.2) 15.6 4 16.5 
OwJG 28 | 36.5 128.3 C6 4s 10 NM 02 17.8] 16.0) 26 
JF7G 28 | 39.1 126.9 wi 12) 36,” 40 10 NM 02 14.0) 13.5 13 01 26 
28 | 37.5 125.5 wi 12) 35 10 oo 13.0) 18.0 10 31 10 
WAFA 26 | 40.9 127.3 w) 18) O21 35 > 25 NM co 16.0) 13.3 10 
WERE 29 | 4661 1448.7 w} OO} 27 35 < 50 YO 20 11.3} 10.0 8 27 e 
29 | 49.4 136.1 OO} 26 40 10 NM 02 x 18 
29 | 50.7 137.2 OO} 25)” 35 NM 11.0) 13.0 
KROH 29 | 51.8 132.5 w 12) 25 35 10 NM co 11.1) 11.7 8 
JCLL 29 | 49.7 135.6 12) 27) 35 2 21 11.5 16.5 
29 | 53.1 134.0 12) 35 Ss NM 02 11.7] 12-8 13 
JKCH 29 | 49.7 8 
KROH 30 | 53.8 6.5 
KHEP 30 | 38.0 10 
JKOH 30 | $0.2 8 
30 | 37.5 “10 
38.2N 1014.1 
1012.5 
420 


SHTP NOME 


ACE ENTERPRISE 

CALLEGHAN 
AFRICAN STAPS 

ALLISON LYKES 

“AFRSK 
AMEFICAN 
AMEPICAN aQuaeins 
ANEFICAM ASTRONAUT 
CHIEFTAIN 
AMEPICAN HIGHWAY 
AMETICAN LEGACY 
LYAK 
AMETICAN TRADER 
AMOTO VOYAGER 
aNITA THYSSEN 
aQuePtus 

ARCO FAIRBANKS 
ARCTIC TOKYO 
APILO 

SEfuty 

HOrESTY 
ATLONTIC PIONFED 
PUSTRAL ENTENTE 
AUSTRAL PIONEER 


BER SHIFE 

BOA 

Bult 

32 
CEL*STINO 
CHAPLES PIGOTT 


CHEVRON ANTWEOP 
CHEVRON COLORACO 
CHEVRON LOUISTARA 
CHEVRON PERTH 
CHRISTION MAEPSK 
CIty CF DUNDES 
CLIFFORT MAERSK 
COLUMBUS 
CONCORDIA SUN 
COEsstoe 

C2vSTAL STAR 

DART Ev"OPE 

DAVID STARR JORNAN 
OEL Cameo 

OEL 

DEL SUN 
DIAYCND PHOENIX 
ODJATINEC ORD 

DON* COPAZON IT 


EASTEPN FORTUNE 
EASTEPN SUN 

» QUEENY 

EL PASO HOWARD FOYO 
ENN? G 

OURAS 

SAINT JOHN 
VALUE 

EXPORT CHALLENGER 
FLOPENCE 
LEXINGTON 
EXXON PHILADELPHIA 
FEOSRAL SuPTDE 
wLe 397 


GRETN HARBOUR 

GULF SHIPPER 
WADUI AGUS SALIF 
Tacs 32 


JUTLANOTA 

KOFaKU 
KORTAN LEADER 
Les FUNAMOUSER 
LAKE TAHOE 
LESLIE LYKES 
LILLOCET 

PESCH 

LUT? SCHPOEDE 
MAHERSHT KARVE 
MANISTEE 
MONULET 

WARTONA TRANSPOPTER 
waRTA U 
WARITIPE JUSTICE 
wAYeYAN REEFES 
717 


mOR“ACOPACO 


U.S. Cooperative Ship Weather Reports 
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May and June 1981 


ACOAKCAGU. 

AORTAN MAERSK 
AGUADILLA 

aLeeTeoss Iv 
ALLTRANS ENTESPRISE 


acre 
@RCHER 
CHALLENGER 
AVEGTCAN COPSAIR 
APESICAN LANCER 
AYESTCAN LEGEND 
AYEDICAN PACED 
EP 

STANE 

ANNA 

APCO 

ARCO JUNEAU 


AUSTPAL SURTTAN 
BALTIMOPE 
BARPES TONSFERG 
BLESS RIVER 

fre 


BPTLLTANT STAR 
BUNSA CHENPOKA 

CAPE UPRIOHT 
CHANCELLORSVILLE 
CHARLESTON 

CHASTINE “AFRSK 
CHEPRY VALLEY 
CHEVRON 
CHEVEON COPFNMAGEN 
CHEVPCN 
CHEVPON SOUTH 
CHRISTOPHER LYKES 
DE 
cLove® 

COMMON VENTURE 
CORSL ACE 


OEL VALLE 

OELTA BRASIL 

OTANs 

OOCEANGRA 

DONS “AGDALFNA 

EASTEON 
CASTFON 
ENWARD RUTLEDGE 

EL PAUL KAYSER 
ERNA OCLOENDORFF 
Nassau 
EuRO-"STA CONCORDE 
EVERGREEN WAGO-295 
EXPORT CHAMPION 
EXXON 

EXXON GETTYS®URG 
EXXON NEW OPLEANS 
EXXON SAN FOANCISCO 
FEOTe ADE 

FORTALEZA 

GaGF LUND 

GEMINT 

GEORGE B 


GPEFN ISLAND 
GUL® PANKER 
GULF 
HeKUSON 


JaLevamun® 
JAPAN AMBROSE 


KENNETH WILL 
KOREAN COMMANDER 
KOREAN PRIDE 


LAKE sRROWHFAD 
LETITIA LYKES 
LIONS GATE RPTOGE 
Lourse 

LYNCH T-aGoe 7 


MARCHEN 
MAROT GRAS 


MORINE CHEMTCAL TeANSP 


MARJOPTE LYKES 
maul 


MELVILLE 
weecy 

MING 
MOBIL AERO 
MOBILE 
MOSTLOIL 


via 
RADTO MAIL 


ACUSHNET WAGO 167 
AORIATIK 

aIMEE LYAFS 
ALBERT 

ALL TRANS EXPRESS 
PICA maRU 
RICAN ALLIANCE 
AMES ICAN ARGOSY 


LEGION 
SMERICAN SANGER 


ANCHORAGE 


FLAMINGO 
SSIAN 
AUSTRAL ENDURANCE 
L LIGHTNING 
RAINBOW 
OTEGO 
PRIAM 
RARRANCA 

PEISHU “ARU 

OCEAN 
PORINQUEN 
OPINTON LYKES 
SuNGA MELaWTS 


LOTTE LYKES 
Cuauvenet T aGs 29° 
CMESHTR 

CHEVRON BURNABY 
CHEVRON EDI™6U2GH 
CHEVRON OPEGON 
CHEVRON wASHINGTON 


COasTay 
CONALCO 

CORNUCOPIS 

DaFFOOIL 

© REYNOLOD 

MF STEIGUFR 
NEL 

OFLaw 
c 
OISCOVE®ES Oss 
DOCTO® LY¥ES 

porRIc 

FASTEON PACIFIC 
FASTEGN wISEMAN 

“ExICcano 
ELIZASETH LYKES 

FSSO BAYONNE 

PALM BFACH 

EVE® SHINE 

EXPORT BANNER 

FRPORT COMMERCE 
EXXON BATON ROUGE 
FXKON HOUSTON 

EXXON NEWARK 
FESTIVALE 

FRANCIS SINCERE NO 6 
GALLEON AQUAMARINE 


GEN HOYT S VANDENSESG 


GEOPGF KELLER 
GLOBAL FRONTIF? 
GOLDEN GATE e®10GE 
GeEaT 


MANJIN INCHEON 
MELLESPONT GLORY 
4OEGH 
MOEGH OPAL 
HOWARD G VESPER 
Twacwus sTae 
OUFEN 
TTaPuca 
JACKSONVILLE 
JONES E 


JUPITER NO 1 
KEYSTONER 
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OUGH LOG, AUGUST 1981--The most favored path 
for storms this month was from the Great Lakes to 
Newfoundland to Iceland. This corresponded to a cli- 
matological primary track. The path was reinforced 
north of Newfoundland by a secondary track from Hud- 
son Bay. No storm crossed the European west coast 
south of 60°N except for Norway. 

The dominant pressure system was the Azores 
High at 1025 mb near 38°N, 29°W. This was 2 mb 
higher than normal and 450 mi northeast of its normal 
location. The Icelandic Low was 1006 mb on the 
southeast coast of Greenland. This was about midway 
between the two normal 1008-mb centers. There also 
was a 1011-mb LOW center over Finland. A deep 
1001-mb LOW near the North Pole did not directly 
affect the North Atlantic weather. 

The largest anomaly centers were positive, a 9- 
mb center over Ireland and a 5-mb one over northern 
Quebec. The LOW near the North Pole resulted ina 
negative 11-mb center with a negative 8-mb subcenter 
over northern Greenland. 

The upper air flow at 700 mb had a long-wave trough 
that stretched southwestward from southeastern Green- 
land and paralleled the west coast of the United States. 
There was a smooth ridge over the United Kingdom 
that degenerated into a LOW near Lisbon. The HIGH 
was centered along 30°N latitude between 40° and 50°W 
longitude. The anomaly centers approximated the 
surface anomaly centers. 

Tropical storm Cindy and hurricanes Dennis and 
Emily roamed this ocean. 


Extratropical Cyclones--The first 10 days of the month 
the Azores High was well entrenched in the vicinity of 
40°N, 30°W. The cyclones followed a path from the 
Canadian Maritime Provinces to Iceland. During the 
middle of the morth the HIGH retreated south and sev- 
eral frontal waves were able to form over the central 
ocean. The HIGH built northward again during the 
third week. The extratropical remains of hurricane 
Dennis penetrated into the central ocean before dissi- 
pating during the last week. Other cyclones were able 
to track farther to the southeast. 


There was a hint of this LOW in the analysis for sev- 
eral charts. A fairly well-developed storm was moving 
northward over Baffin Island on the 12th. This LOW 
was apparent south of Cape Chidley on the 13th. There 
already was a southwesterly circulation over the salt 
water. At 0600 the LA COSTA and the OCEA west and 
east of Newfoundland had winds near 40 kn. At 1200 
the ZAPA (47°N, 49°W) reported 53 kn. At 1800 the 
AMERICAN ACCORD (40°N, 59°W) found 47 kn as a 
wave formed on the front east of Cape Cod. On the 
14th the PIERRE RADISSON near 60°N, 68°W, in the 
Hudson Strait reported northerly 55-kn winds. 

The storm had been traveling southeastward, but 
on the 14th it turned northeastward. It moved over 
Kap Farvel on the 16th. There were isolated minimal 
gale reports during this period. On the 19th the LOW 
moved over Norway. 


Rough Log, North Atlantic Weather 
August and September 1981 


This LOW formed on the coast of Maine on the 17th. 
Gales were found over the Grand Banks on the 18th. 
On the 19th SEDCO and supporting ships in the area 
reported 40- to 45-kn winds. The AMBROSE SHEA 
(46°N, 60°W) had 44 kn. The storm was traveling 
northeastward as a frontal wave on the 20th. Weaker 
frontal waves were forming and dissipating on the 
front to the southwest. The MARSEILLE found 44- 
kn winds out of the southeast on the 22d with 20-ft 
seas near 46°N, 30°W. Later in the day the fishing 
fleet near Iceland was reporting winds in the 40-kn 
range. The FRITHJOF zalled the winds 57 kn and 
the waves 20 ft. The storm was 986 mb at 1200 on 
the 23d west of Iceland. The wind reports had de- 
creased to less than gale force. The storm dissi- 
pated on the 25th. 


This was the extratorpical continuation of hurricane 
Dennis. Dennis weakened to a tropical storm on the 
21st and was considered extratropical on the 22d. 

At 0000 the ACHILLES (35°N, 61°W), about 240 mi 
southwest of the center, had 45-kn winds and 26-ft 
waves. At 1200 three ships had gales, both north 
and south of the center, with the SANKOSTAR indi- 
cating 23-ft seas in the southwest quadrant. On the 
23d the storm was 997 mb near 44°N, 41°W (fig. 17). 


Figure 17.--The storm had moved to slightly south of 
40°N at 40°W by 1730. Another look at the storm 
can be seen in the next figure. 
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The CARIBIA EXPRESS (40°N, 46°W) had 60-kn winds 
out of the north with 20-ft seas. The ALBERTIS at 
36°N, 46°W, found 23-ft seas and 30-ft swells, also 
in the southwest quadrant in the same relative posi- 
tion to the center as the other high wave reports. 
The JEAN LYKES found 40-kn gales on the 24th. 

The storm was weakening on the 24th as it turned 
northward. A complex LOW and frontal system was 
moving northeastward in the western quadrant. The 
HOLSTEN CLIPPER, south of the center, had 47-kn 
winds. The approaching storm absorbed this circu- 
lation on the 26th. 


A front paralleled the Gulf Coast on the 21st. Waves 
were rippling along the front. On the 22d one of 
these crossed into the Atlantic and started deepening 
near Cape Hatteras (fig. 18). On the 24th the storm 
was 994 mb near 42°N, 60°W. Several ships were 
reporting gales. The EEKLO (38°N, 66°W) had 23-ft 
waves, another ship (41°N, 62°W) had 20-ft waves, 
and another near 41°N, 59°W, had 26-ft waves. A 
U.S. ship reported 54-kn northerly winds near the 
storm's center on the 26th. 


Figure 18.--The storm is centered near 39°N, 70°W, 
at 1700. The heavy clouds northeast of the center 
are associated with overiding on the warm front. 
The previous storm can be seen in the far right. 


Mainly gales continued into the 27th, but the VRKB 
(49°N, 29°W) radioed a report of 68-kn westerly winds 
with 26-ft waves. The storm weakened on the 28th 
and disappeared east of Iceland on the 29th. 


This frontal wave was first detected on the 27th near 
Sept-Iles. At 1200 on the 29th the storm was 997 mb 
near 58°N, 37°W. The PEARL (55°N, 29°W) was east 
of the occlusion with 52-kn southerly winds and 26-ft 
waves. The occlusion had just passed CHARLIE, 
which had 19-ft swell waves still from the south. The 
PEARL had 33-ft waves at 1800. Other ships were 
reporting gales up to 40 kn. By the 0000 chart of the 
30th, this LOW could not be found, but another had 
developed near Kap Farvel. 


Tropical Cyclones, North Atlantic--Tropical storm 
Cindy was picked up as a subtropical depression on 
the 3d near 37°N, 65°W. Late in the day she acquired 
tropical characteristics and was christened Cindy, 
based on satellite and ship reports. Cindy was moving 
east-northeastward at about 10 kn. Peak winds climb- 
ed to 50 kn as the storm passed about 350 mi south- 
southeast of Halifax, Nova Scotia, on the 4th. By the 
6th she became extratropical as she swung northeast- 
ward close to Newfoundland. 

The system that became hurricane Dennis was 
well organized as it moved off the northwestern coast 
of Africa on the 5th. It became a tropical depression 
the following day and a tropical storm on the 7th, just 
southwest of the Cape Verde Islands. Dennis moved 
westward across the Atlantic and into the Caribbean 
Sea during the following week. Heading west-north- 
westward Dennis dropped back to depression strength 
just west of Martinique late on the 11th. Varying in 
intensity Dennis regained tropical storm strength as 
he approached the south coast of Cuba on the 15th. 
Turning northward the tropical storm threatened the 
Florida Keys. The center of the storm moved up 
through the Florida Straits on the 16th, passing the 
lower Florida keys during the evening and onto the 
lower southwest coast of the Florida Peninsula early 
on the 17th. He then moved slowly north-northeast- 
ward, finally emerging out into the Atlantic, early 
on the 19th, between Cape Canaveral and Daytona 
Beach (fig. 19). 


Figure 19.--Dennis was east of Jacksonville, Fla., at 
1700 on the 19th. 


The worst damage in Florida was caused by flood- 
ing in the extreme southern sections, where rainfall 
amounts of up to 20 in were reported. Despite this, 
most of the rain was beneficial due to the drought that 
had gripped many areas of the State prior to the storm. 
Dennis was not well organized, and highest winds oc- 
curred in squalls east of the center. Gusts of 50 kn 
were reported along the lower southeast coast. Tides 
ran 1 to 3 ft above normal. A 315-ft freighter was 
blown aground off Fort Lauderdale. 
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Dennis brushed the Carolinas on the 19th and 20th. 
North of Charleston he triggered 24-hr rainfall 
amounts of 5 to 10 in. He came ashore near More- 
head City early on the 20th. Rainfall amounts ran- 
ged from 4 to 9 in with a 15-in maximum near Tabor 
City in Columbus County. Highest winds were re- 
ported at Frying Pan Shoals Light Tower, where sus- 
tained winds reached 47 mi/h and gusts climbed to 

59 mi/h. As Dennis moved off Cape Hatteras on the 
20th, winds near his center reached hurricane stren- 
gth for a few hours. Once back into the Atlantic he 
began to weaken, however, and lose tropical char- 
acteristics. Dennis' remnants finally dissipated 
over the northern North Atlantic on the 25th. 

At monthend hurricane Emily developed from a 
low-pressure system near Bermuda. By the lst 
Emily's circulation enveloped the island, where a 
994. 9-mb pressure was reported. The tropical 
storm was heading north-northeastward at 5 to 10 
kn. By the 3d the storm became better organized, 
and its center was located about 185 mi north of 
Bermuda. On noon the following day Emily became 
a hurricane as 75-kn winds roared around her 970- 
mb center, which was located at 37°N, 61.5°W. A 
few hours later winds increased to near 80 kn as 
central pressure fell to 967 mb, Large swells from 
this system were pounding the northeast and middle 
Atlantic U.S. coast. Early on the 5th Emily's center 
was about 275 mi south of Sable Island as she moved 
northward at about 5 kn. The storm weakened slowly 
as it moved over colder waters. On the 7th Emily 
dropped to tropical storm strength some 415 mi 
south-southwest of St. John's, Newfoundland, as she 
headed slowly east-northeastward. Maximum winds 
remained at 40 to 45 kn for the next several days as 
Emily turned extratropical. 


Casualties--The NICOLINE MAERSK grounded in the 
River Scheldt in fog on the 4th. The IBN SINA II con- 
tacted the SANDETTIE N. buoy in fog on the 7th. The 
21, 345-ton OCEAN GIRL suffered weather damage 

on the 9th to the 11th and deviated to Curacao. The 
tanker HARALABOS lost an anchor and chain at Ma- 
loga Roads on the 10th in bad weather. 

The two American ferries NAUSHON, carrying 
350 passengers, and the AURIGA, carrying 16 pas- 
sengers, collided in fog early on the 10th near Woods 
Hole, Mass. Three crewmembers and 17 passengers 
were injured. The Spanish LUCIA DEL MAR stranded 
in mud in fog at Leixoes, Portugal, on the 14th. 

The hydrofoil ferry PRINCESSE CLEMENTINA col- 
lided with the container vessel BUENOS AIRES early 
on the 14th, 5 mi off Calais. A sister jetfoil, the 
PRINSES STEPHANIE took on the 208 passengers. 

The crane barge FAIRALP I loaded with stone 
grounded south of New Harbor at Visby, Sweden, in 
strong winds. The GEORGIOS T, KOROPOULIS had 
weather damage on the 22d and 23d on a voyage from 
Newport News to Bilbao. The 4,073-ton VALENTINA 
parted ropes at Piraeus on the 23d in stormy weather. 

Other Casualties--The LNG tanker GUARUJA con- 
tacted the pier in strong winds at Montevideo on the 
8th. 


Rovcn LOG, SEPTEMBER 1981--There were fewer 
than usual significant extratropical cyclones this month. 
The month is noted for tropical cyclones. There was a 


short favorite path from off Cape Cod to about 53°N, 
45°W. A secondary track extended from near 50°N, 
25°W, northeastward to Scotland, then northward into 
the Norwegian Sea. One storm tracked from near Cape 
Cod to southern Ireland, then to the North Sea, and 
northward over the Norwegian Sea. 

The Icelandic Low became more prominent this 
month at 1000 mb south of Iceland near 60°N, 20°W. 
This was 5 mb lower than normal and about 200 mi 
east of its normal position. There was an anomalous 
1009-mb Low on the east coast of Hudson Bay. The 
Azores High at 1024 mb was 3 mb higher than the cli- 
matic normal and about 180 mi to the southeast. The 
average pressure over the eastern United States was 
near normal, but there was an anomalous 1013-mb 
Low about 200 mi southeast of Nova Scotia. 

There were three anomaly centers of importance to 
the weather over the ocean; two were negative. The 
first was minus 7 mb near 58°N, 17°W. The other was 
minus 4 mb near 40°N, 60°W. The plus 8-mb anomaly 
center was over the Davis Strait. Positive values 
covered the Labrador Sea, Greenland, Labrador, and 
the northern Canadian islands. 

The primary Low center at 700 mb was over the 
North Pole. A trough extended southward into Hudson 
Bay. There was a secondary Low south of Iceland with 
a trough west of the European coast. A short-wave 
trough was indicated off the east coast of the United 
States. 

There were five hurricanes this month: Floyd, 
Gert, Harvey, and Irene. 


Extratropical Cyclones--On the 2d there was an area 
with several weak low centers south of Iceland and 
west of Ireland. On the 3d these consolidated into one 
center near 54°N, 28°W. A few minimal gales were 
beginning to blow. At 1200 on the 5th the 990-mb LOW 
was north of the Shetland Islands. Fishing vessels 
were finding gales to strong gales. A U.S. vessel re- 
ported 56-kn winds near 69°N, 06°W. On the 6th there 
were many reports of gales and strong gales, also 
wave reports over 20 ft. Among others, the DISCOV- 
ERY (66°N, 09°E) and the RAVENSCRAIG (65°N, 06°E) 
had winds of 45 to 52 kn with waves of 39 and 33 ft, 
respectively. Ocean Weather Station MIKE measured 
47-kn winds. By the 7th the storm was well into the 
Arctic. 


This cyclone formed in a col area resulting from 
Emily's weakening and another cyclone moving north- 
eastward over Iceland on the 9th. It developed rapidly 
and had a large circulation by 1200 with some gales 
reported. At 1200 on the 10th, the storm was 980 mb 
near 57°N, 15°W. Several ships had winds over 40 kn. 
LIMA measured 46-kn winds and 23-ft seas. The 
DART CANADA (53°N, 23°W) also had 46 kn with 26-ft 
waves. There were not so many high wind reports on 
the 11th, but the storm looked as sever as ever. The 
MATCO AVON (59°N, 02°E) found 50-kn winds and 20- 
ft waves. The storm turned westward on the 11th and 
deteriorated. 


Monster of the Month--Quebec Province produced this 
storm on the 12th. It traveled eastward and was near 
54°N, 39°W at 1200 on the 15th. The Polish ship SPZL 
(45°N, 39°W) had 52-kn winds. The OPALIA (56°N, 
33°W) was in 42-kn winds on the 16th. The C.P, VOY- 
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Figure 20.--The original LOW is south of Iceland. A 
second center has formed north of Scotland at this 
time. There also appears to be a cyclonic forma- 
tion near 57°N, 22°W. 


AGEUR (53°N, 31°W) had 40-kn winds and 23-ft high 
waves on the 17th. There were many gales on the 18th 
and the southerly circulation reached the North Sea 
(fig. 20). Winds were reported as high as 58 kn by the 


9VUR. The storm stalled near 61°N, 18°W, and on the 
19th a strong frontal wave moved through the southern 
circulation. There were many gales in the 40-kn range. 
ROMEO hit 40 kn with 20-ft seas. Fishing vessels 
south of Iceland had northerly winds generally in the 
40's, but one off the northwest coast reported 60 kn. 
On the 20th the frontal wave became the strongest 
of the two centers. It was 970 mb over the Irish Sea 
at 0000 on the 20th (fig. 21). Ships and platforms on 
the North Sea had a tough time with winds to 50 kn and 
waves to 25 ft. By the 21st this was the only LOW 
center. The strong winds in the eastern half had rea- 
ched the Norwegian Sea at speeds up to 50 kn. The 


Figure 21.--The new storm center is over the Ork- 
ney Islands. The front lies over the English Chan- 
nel with another weak wave near Brest, France. 


storm was weakening on the 22d, and there were only 
a few gale reports. It disappeared on the coast of Nor- 
way on the 23d. 

At least three people died in the up to 70-kn winds 
that swept Britain. Crews of several small vessels 
had to be rescued. The trawler LE CHAMOIS sank 
north of Ushant, but five of the six crewmen were res- 
cued. The TUNGUFOSS sank in force 10 winds and 
rough seas near Lands End. The 11 crewmembers 
were rescued. Twelve people were rescued by heli- 
copter from the MFV 1057 which was sinking near 
Maplin Sands. 


This storm formed over Charleston, S.C. It traveled 
along the U.S. East Coast, picking up strength and 
producing a few gales. As it moved over the Gulf of 
St. Lawrence at 975 mb on the 20th, the JOHN CABOT 
found 50-kn winds off Long Island. At 1200 the ZA- 
PATA had 55-kn winds from the south. The LUISE 
BORNHOFEN had 36-ft swells, and the THALASSE 
had 26-ft seas. The storm had moved to 56°N, 57°W, 
by 1200 on the 21st. The NORTHERNSHELL found 50- 
kn winds off Hopedale, while the BEN OCEAN LANCER 
also had 50-kn winds with a pressure of 970 mb very 
near the center of the storm. There were only gale 
reports on the 22d and 23d, but CHARLIE measured 
25-ft swell waves in the southwest quadrant of the 
storm. A second LOW had now formed east of the 
original center and gradually became the primary cen- 
ter of the storm on the 24th. CHARLIE was still con- 
tending with 20- to 25-ft waves on the 25th. The TIL- 
LIE LYKES found 45-kn winds on the outer southwest- 
ern edge of the storm. Yet another center formed 
west of Lands End. This increased the southern gra- 
dient and sharpened the trough. ROMEO had gales 
with 20-ft seas. Another switch of centers took place 
late on the 26th, and the storm was 973 mb near 57°N, 
05°W, at 0000 on the 27th (fig. 22). There were many 
high wind and wave reports off the east, north, and 


AP 
4 
426 
‘é 


west coasts of the United Kingdom. The storm rapidly There were some gales up to 45 kn and waves approa- 

lost strength on the 28th as another strong storm mo- ching 20 ft. On the 27th the OCEA (48°N, 50°W) re- 

ved over the north central ocean. ported 55-kn winds and 23-ft seas. By 1800 the winds 
increased to 60 kn (fig. 23). The ATLANTIC CAUSE- 
WAY (49°N, 42°W) found 33-ft waves from the south- 
west. The AMERICAN ARCHER had 50 kn on the 28th. 
Other ships were reporting 20- to 25-ft waves. The 
ZAPATA was measuring winds near 50 kn and waves 
of 20 ft. 

The storm started weakening late on the 28th. There 
were swell reports up to 20 ft on the 29th as the storm 
turned northeastward. Another center formed south- 
west of the original center and 20-ft waves continued 
into the 30th. On October 1 the original center com- 
bined with another LOW center and Jan Mayen record- 
ed 45-kn winds. This center continued northward over 
the Norwegian Sea. 


Tropical Cyclones--Hurricanes Floyd and Gert formed 
within a few days of each other and followed a similar 
path. Floyd reached tropical storm strength on the 5th 
about 80 mi north-northeast in the Virgin Islands. 
Heading northwestward at about 10 kn, he intensified 
to hurricane strength the following day. By the 7th 
(fig. 24) it was evident that Floyd was starting to re- 
curve after he crossed the 25th parallel near 69°W. He 
continued to intensify and early on the 8th, 85-kn winds 
roared around a 975-mb center, which was just 225 mi 
southwest of Bermuda and heading northeastward. 


Figure 22.--This storm is also over Scotland, a fav- 
orite place for severe storms this month. 


The northern plains of the United States produced this 
storm. It traveled eastward and moved offshore near 
Cape Cod on the 23d and started intensifying. On the 
24th a second LOW formed to the east, and there were 
a few gales. By 1200 on the 26th the two centers had 
combined into one 978-mb LOW near 51°N, 50°W. 


Figure 24,--Hurricanes Emily and Floyd are both in 
this image at 1700 on the 7th. Emily far outweighs 
Floyd, but Floyd is the stronger. 


Gert, meanwhile, was just reaching tropical storm 
strength near Guadeloupe in the french Antilles early 
on the 8th; this was some 300 mi southeast of where 
Floyd first reached this intensity. Gert headed west- 

ae : ward then turned toward the northwest once into the 
Ie Caribbean Sea. On the 9th she moved across Puerto 
Rico and paralleled the north coast of the Dominican 
Figure 23.--Strong, cold northerly winds from Baffin Republic. Her maximum winds were estimated at 
Bay can almost be felt in this image as they pour about 45 kn as she made her way through the south- 
energy into the storm. eastern and central Bahamas before turning northward 
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on the 10th. 

By this time Floyd had weakened to tropical storm 
strength and was headed east-northeastward. Floyd 
had moved just south of Bermuda on the 8th, but his 
central pressure had risen to 994 mb with a small area 
of minimal hurricane-force winds near this center. A 
short time later Floyd was a tropical storm. On the 
11th after crossing the 40th meridian near 35°N, Floyd 
headed northeastward and began to turn extratropical. 

Gert by this time had achieved hurricane status and 
turned northeastward. On the 12th after crossing the 
30th parallel near 71°W, winds increased to 75 kn 
around Gert's 988-mb center. Gert was moving at 
about 15 kn. During the morning of the 12th the storm 
passed about 150 mi northwest of Bermuda and turned 
toward the east-northeast. Later in the day winds 
dropped below hurricane force. Gert continued to par- 
allel Floyd's course for the next several days. Like 
Floyd she moved through the Azores as she was turn- 
ing extratropical on the 15th. 

Heavy seas from Gert were responsible for some 
minor ship damage on the 8th. At St. Kitts the launch 
VIKING, the barge CONQUEST, and the schooner 
BETSEY R. were driven ashore and wrecked, while 
the RIVERT TAW was damaged. The VIKING sustained 
heavy damage in the surf with port side completely open, 
while the steel hopper barge CONQUEST sustained heavy 
damage to bottom and sides. 

Hurricane Harvey came to life on the 12th as a trop- 
ical storm near 19°N, 55°W. The following day he was 
a hurricane heading northwestward on a path similar 
to the two earlier storms. Harvey maintained a 75-kn 
intensity until he crossed the 25th parallel near 63°N on 
the 14th (fig. 25). Recurving on this parabolic path, 
he intensified. By early on the 15th his central pres- 
sure had dropped to 942 mb and maximum winds had 
increased to 115 kn. A few hours later Harvey passed 
about 240 mi southeast of beleaguered Bermuda. By 
the 16th the northeastward-moving storm was begin- 
ning to weaken. He maintained hurricane strength into 
the 18th, shortly before crossing the 45th meridian 
near 38°N. On the 20th, fast becoming extratropical, 
Harvey moved through the southern part of the Azores. 


Figure 25.--Hurricane Harvey had a central pressure 
of 952 mb and winds of 110 kn a few hours earlier 
than this 1800/14 September image. 


Hurricane Irene, on a course similar but eastward 
of the other three hurricanes, reached tropical storm 
strength on the 24th near 14°N, 46°W. The following 
day Irene was a hurricane on a north-westward head- 
ing. As she crossed the 20th parallel near 54°W, 85- 
kn winds blew around a 976-mb pressure center on the 
26th (fig. 26). Irene reached her peak on the 28th while 
recurving northward as winds climbed to 95 kn around 
a 959-mb pressure center; by this time Irene had 
crossed the 25th parallel near 57°W and was beginning 
to turn toward the northeast. Remaining well east of 
Bermuda, she began to weaken as she moved over 
colder northern waters. However, Irene remained at 
hurricane strength as she gradually headed eastward 
toward the Azores. On the 30th she crossed the 40th 
parallel near 40°W, still generating 80-kn winds. By 
the 1st Irene passed about 150 mi north of the western- 
most Azores and dropped to tropical storm strength. 


Figure 26.--Hurricane Irene at 966 mb with 92-kn 
winds. 


Casualties--The motor vessel SANDGATE ran aground 
in fog in the Detroit River on the 2d. The LENA col- 
lided with the TIKAL on the North Sea in fog. Hurri- 
cane-force winds tore the banana boat AMOA from her 
moorings on the 2d at Galveston. 

The British cargo vessel ARCTIC TIDE encounter- 
ed ice and suffered damage on a voyage from Ray Point 
in the Northwest Territories to Resolute Bay during the 
period August 29 to September 11. The drilling plat- 
form WEST VENTURE broke the towing lines outside 
Smola, Norway, on the 6th in heavy weather. The rig 
was later safely anchored. The SELBYDYKE, Arch- 
angel for Bordeaux, arrived Trondheim on the 7th with 
weather damage. 

The LESLIE GAULT struck a bridge in fog at Aal- 
borg on the 11th. The barge D-309 capsized in heavy 
weather off San Fernando on a voyage to Trinidad on 
the 15th. The bulkcarrier NORDHVAL grounded at 
Novorossisk on the 17th during a gale. 
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The KRONPRINSESSAN VICTORIA suffered dam- 
age while entering the ferry berth at Frederikshavn 
during a heavy storm on the 20th. The tug OXY PRO- 
DUCER and barge OXY 4102 sank while anchored at 

Ponta Delgada during a heavy storm on the 20th. The 
Greek bulkcarrier ARMONIA suffered damage while 

docking at Quebec in 20-kn winds. The East German 
RONNEBURG encountered heavy weather in the Medi- 


OUGH LOG, AUGUST 1981--The most significant 
cyclones this month were tropical. There were 
about the usual number of extratropical cyclones, 
none unusually severe. They were concentrated from 
Mongolia into the Sea of Okhotsk and from Ostrov 
Beringa eastward into the Gulf of Alaska. The last 
half of the month, especially the last week, there 

were several storms centered over the midlatitudes 

in the central ocean. 

The primary feature on the mean-pressure pattern 
was the Pacific High at 1023 mb, centered near 37°N, 
148°W, a few hundred miles southeast of its climatic 
location. The Aleutian Low at 1008 mb was shifted to 
Bristol Bay from its normal location near 60°N, 175°E. 
The usual heat LOW was over the Gulf of California. 
The shifting of the Aleutian Low resulted in a trough 
dipping into the Pacific High near longitude 155°W, 
and the Pacific High ridging more northwestward than 
usual. Low pressure replaced high pressure near the 
North Pole. 

The shifting of the Aleutian Low with its trough re- 
sulted in a 5-mb negative anomaly near the Shumagin 
Islands. The northwest ridging of the Pacific High 
brought a plus 4-mb anomaly center near 47°N,170°E. 
The LOW over the Pole produced a large minus 11-mb 
anomaly center that stretched southward over Green- 
land. 

The primary low center at 700 mb was near the 
North Pole as usual, but it was 114 m lower than nor- 
mal. Two secondary centers affected the North Paci- 
fic. One was over the central Bering Sea, and the 
other was over northern Manchuria. The latter rota- 
ted the primary trough westward to the Asian coast. 
There was a flat trough near 170°W and another sharp- 
er one off the North American west coast. 

There were seven western North Pacific tropical 
cyclones: tropical storms Phyllis, Roy, Susan, 
Vanessa, and Warren, and typhoons Thad and Agnes. 
The eastern North Pacific produced hurricanes Fer- 
nanda and Hilary and tropical storms Greg and Irwin. 
A total of 11. 


Extratropical Cyclones--Since the Pacific High was 
the primary pressure feature, a brief description of 
its fluctuation seems appropriate. The first 5 days 
there was a large HIGH of about 1037 mb near 43°N, 
165°W. On the 5th the HIGH split with one center 
southeast of Mys. Lopatka and the other west of nor- 
thern California. This allowed a large LOW to de- 
velop over the north-central ocean. By the 12th the 
HIGH was again consolidating and dominated the tem- 
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terranean the last of the month. 


Other Casualties--The ALAMEIN arrived Cape 
Town on the 14th with weather damage from an en- 
counter 1,000 mi west of Cape Town, The SWAN 
put into Maldonado Bay with a heavy list from boister- 
ous weather. The GEMALA dragged anchor in high 
winds in the Maputo River. 


perate ocean, except off the Asian and Alaska coasts. 
The last week of the month the Pacific High closely 
approximated climatology. There was another high- 
pressure center about 1,000 mi east of Tokyo. 


This storm had an odd path, It formed over central 
Alaska on the 5th and moved south-southwestward. 

By 1200 on the 6th the 998-mb center was near the 
Shumagin Islands. At 1800 the GALLEON TOPAZ 
(41°N, 151°W) was near the frontal zone with 48-kn 
southerly winds. At 0000 on the 7th the OAKLAND 
was east of the low center with 40-kn southerly winds, 
18-ft seas, and easterly 30-ft swells. Later in the 
day the ALTSER EXPRESS and SEA-~-LAND COMMER- 
CE had 40- and 35-kn winds, respectively, with the 
former reporting 20-ft swells near 52°N, 146°W. 


OD 


Figure 27.--The storm was still centered near the Shu- 
magin Islands at 0005 on the 8th, The frontal cloud 
shield has moved far north and eastward from the 
center. 

The storm made a 180-degree turn on the 7th and 


was headed northeastward on the 8th (fig. 27). Early 
on the 9th the center dissipated. 
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Monster of the Month--Tropical storm Vanessa was 
near 30°N, 160°E, on the 17th and traveling north- 
eastward. Late in the day an extratropical LOW formed 
on a weak front northeast of the tropical storm. By 
0000 on the 18th it was 994 mb near 40°N, 173°E. The 
TOYOTA MARU No. 15, at 43°N, 172°E, north of the 
center, had 41-kn northeasterly winds with 12-ft waves. 
The ERIKA BOLTEN (40°N, 180°) found 52-kn winds at 
1800. On the 19th a ship in the warm sector had 18-ft 
waves. The LESLIE LYKES (52°N, 157°W) found 35-kn 
northwesterly winds with 21-ft waves on the 20th as the 
storm was 970 mb south of the Kenai Peninsula. By 
0000 on the 21st the storm was 958 mb almost directly 
over buoy 46001 (fig. 28). The OVERSEAS CHICAGO 
near 52°N, 150°W, reported 30-ft seas and 33-ft swells 
with 40-kn winds. At 0600 the MOBIL MERIDIAN had 
45-kn winds and 20-ft waves south of Yakutat. Buoy 
46003 measured 21-ft seas at 1200. The OVERSEAS 
CHICAGO was sailing southward near latitude 46°N on 
the 22d with 20-ft swells. The storm started looping 
counterclockwise on the 21st and filling. On the 22d it 
was moving southeastward, and it disappeared on the 


Figure 28.--Two views of the same storm on August 20. 
synchronous satellite and the right image was at 2318 by a NOAA polar-orbiting satellite. 


The Sea of Japan produced this storm on the 18th. It 
crossed the Tsugaru Strait and traveled along the Kuro- 
shio Current. On the 21st it absorbed the extratropical 
circulation of tropical storm Vanessa. By 1200 on the 
22d the storm was as far north as 59°N, 172°E, at 986 
mb. On the 23d a secondary LOW formed to the south- 
east and became the primary center and moved south- 
eastward. Several ships south of the center between 
50°N and 55°N had gales. Late on the 23d and early on 
the 24th the PRESIDENT JOHNSON, near 49°N, 175°E, 
had 35-kn gales. Late on the 24th the DIANA had 47- 
kn winds in the same area, and 54 kn at 0300 on the 25th. 

By the 26th the storm had deteriorated into three 
weak centers. One of these intensified and the BUM 
SIN found 43-kn winds near 40°N, 173°E. On the 27th 
this LOW was 988 mb near 44°N, 173°W. The BUMSIN 
now had 40-kn gales near 41°N, 178°E. The VERRA- 
ZANO BRIDGE on the other side of the storm (42°N, 
168°W) had 39-kn gales out of the south. At 1800 the 
UNIVERSAL WING (48°N, 162°W) radioed winds of 47 
kn, This storm weakened on the 28th and disintegra- 
ted over the Bering Sea on the 29th. 


Tropical Cyclones, Western North Pacific--Tropical 
storm Phyllis popped up briefly west of the Bonin Is- 
lands on the 3d. Sporting winds up to 40 kn, she mo- 
ved northward across the 30th parallel near 145°E. 
However, before reaching 35°N on the 4th, she weak- 
ened and dissipated. 

As Phyllis was dying in the Pacific tropical storm 
Roy was coming to life over the South China Sea, some 
420 mi south of Hong Kong. The depression intensified 
into tropical storm Roy late on the 4th. Satellite pho- 
tos revealed the main cloud mass was about 150 mi in 
diameter. Early on the 5th the OHRMAZD encountered 
41-kn winds some 90 mi southwest of the center. Roy 
was moving northeastward and his speed increased to 
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The left-hand view was taken at 2145 by the NOAA 
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Figure 29.--At this time on the 6th there was quite a 
slope in the vertical alignment of Roy. The high 
upper clouds are some distance west of the surface 
center. 
10 kn on the 6th as he crossed the 20th parallel near 
118°E (fig. 29. The following day Roy turned west- 
ward towards Pratas Island, where pressure fell to 
996.2 mb and sustained winds reached 28 kn. This 
indicated Roy was only a depression. He weakened 
even further into an area of low pressure and finally 
dissipated over northern Vietnam on the 11th. 

While Roy was drifting toward the Vietnam coast 
on the 8th, tropical storm Susan was spotted about 
300 mi north-northwest of Wake Island. Susan moved 
northward then on the 9th turned toward the northwest, 
as she crossed the 30th parallel near 163°E. Winds, 
which had been estimated at 45 kn near her center, 
climbed to 60 kn for a brief period early on the 10th 
(fig. 30). However, Susan was heading for cooler 
waters. She began to weaken and turn extratropical. 
Early on the 11th a reconnaissance aircraft reported 
50-kn winds around a 978-mb central pressure. How- 
ever satellite photographs indicated only weak con- 
vective activity. She fell to depression strength late 
on the 12th after crossing the 155th meridian near 


Figure 30.--Tropical storm Susan has the typical vert- 
ical alignment with an eye. 
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Typhoon Thad began to organize on the 16th in the 
Philippine Sea about 500 mi east of northern Luzon. 
As a tropical storm, Thad meandered eastward, then 
northward, on the 17th. The following day he was at 
typhoon strength heading north-northeastward toward 
Japan. By the 20th, after crossing the 25th parallel 
near 135°E, maximum winds climbed to a peak of 85 
kn around a 955-mb center (fig. 31). As Thad ap- 
proched Honshu on the 22d winds were estimated at 
70 kn. Winds fell to 55 kn as the storm moved inland 
just east of Tokyo. By early on the 23d the north- 
northeastward-moving tropical storm was over nor- 
thern Honshu and heading for Hokkaido. 


Figure 31.--Typhoon Thad was a large storm. The 
eye is partially obscured by high clouds. 


Flooding was the major cause of damage. Over 
eastern and northern Honshu rivers swelled by rain- 
falls of up to 20 in burst their banks, leaving 24 peo- 
ple dead and thousands homeless. The damage in 
Japan was spread over 21 provinces. On the 26th the 
GENERAL VALDES arrived in Osaka. The freighter 
had developed a leak in typhoon-lashed seas on the 
22d, but regained her balance after dumping over- 
board 1,000 m?® of logs. 

The Soviet Far East was damaged by the second 
tropical cyclone in less than 1 mo, when Thad passed 
slowly across the Khabarovsk region. Residents 
were still struggling to repair damages caused by 
Phyllis earlier in the month (Phyllis formed in July). 
The river Amur, which runs from the Chinese border 
to the Tatar Strait, had overflowed its banks. It was 
also reported that 15-ft seas rolled across the Sea of 
Okhotsk, capsizing at least one vessel. 

While Thad was reaching typhoon strength on the 
8th, tropical storms Vanessa and Warren were de- 
veloping to the east and west. Vanessa was spotted 
as a tropical storm on the 17th near 28°N, 159°E, 
while Warren popped up just south of Hainan on the 
18th. Both were short-lived. Vanessa's winds flared 
briefly to 45 kn on the 18th as she sped northeastward, 
becoming extratropical the following day as she cros- 
sed the 35th parallel near 167°E. Warren, meanwhile, 
brushed the southwest coast of Hainan and headed 
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across the Gulf of Tonkin westward toward Vietnam. 
Maximum winds climbed to 40 kn before he moved 
ashore on the 20th. 

Typhoon Agnes came to life on the 26th just west 
of the Mariana Islands. Moving northwestward, she 
crossed the 20th parallel near 133°E on the 28th, as 
a tropical storm. The following day Agnes was at 
typhoon strength and approaching the southern Ryukyu 
Islands. Her central pressure had dropped to 977 mb. 
As Agnes moved through the islands and into the East 
China Sea, winds near her center climbed to 90 kn 
with gusts to 110 kn (fig. 32). Okinawa, 120 mi to 
the north, was reporting gusts up to 64 kn. In Naha 
the streets were practically deserted as winds up- 


Figure 32.-- Typhoon Agnes was at 25°N, 126°E, at 
0556 on the 30th. Notice how the northwest winds 
have piled clouds against the mountains on the 


western side of Taiwan. 


Still generating 85-kn winds on the 1st Agnes 
brushed the China coast near Shanghai and then re- 
curved eastward into the Korea Strait. By the 2d 
Agnes had dropped back to tropical storm strength, 
and the following day she had turned extratropical. 
Agnes killed more than 70 people as she carved a 
path of destruction through parts of South Korea and 
eastern China. Along the south and east coasts of 
South Korea, where 13 to 26 in of rain was reported, 
landslides and floods were responsible for 58 deaths 
with 29 people missing and property damage estimated 
at $24 million. Nearly 30,000 people were left home- 
less and 167 fishing vessels were sunk or damaged. 
Landslides in Hokkaido, where nearly 8 in of rain had 
fallen, were responsible for five deaths. In the Shang- 
hai area, nearly 300 fishing junks capsized, seawalls 
collapsed or were breached in 200 places, and rice 
and cotton fields were inundated with sea water. The 
Huangpu River in Shanghai reached its highest level in 
30 yr. 


Tropical Cyclones, Eastern North Pacific--The flurry 
of activity in the eastern North Pacific included hurri- 


canes Fernanda and Hilary and tropical storms Greg 
and Irwin. 

Hurricane Fernanda came to life on the 6th near 
12°N, 104.6°W. Moving west-northwestward at 12 to 
15 kn, Fernanda reached tropical storm strength early 
on the 7th and hurricane strength 2 days later near 
14.7°N, 122°W (fig. 33). By early on the 10th maxi- 
mum winds had climbed to 85 kn near her center. Late 
in the day winds reached a peak of 90 kn as Fernanda 
crossed the 130th meridian near 18°N. On the 11th the 
storm began to weaken and the following day it was de- 
pression strength. 


Figure 33. --Hurricane Fernanda is still a strong 
storm where many have started to dissipate. 


Meanwhile, tropical storm Greg was coming to life 
near 16°N, 111.5°W, on the 13th. Moving west-north- 
westward, then westward, Greg attained tropical storm 
strength on the 14th. Maximum sustained winds rea- 
ched 50 kn on the 15th. The following day Greg crossed 
the 120th meridian near 20°N and turned westward. 
Winds reached a peak of 55 kn that day. On the 17th 
the weakening system turned toward the west-southwest. 
Greg maintained tropical storm strength for the next 
few days and on the 20th began to reintensify near 18°N, 
138°W. Moving slowly west-northwestward, Greg be- 
gan to weaken as an upper air trough to the north inter- 
ferred with the storm's convection. He finally dissi- 

on the 22d. 


Figure 34. --Hurricane Hilary is a small storm with 
a distinct eye and nearly a perfect circle. 


While Greg was dissipating east of Hawaii, hurri- 
cane Hilary was developing some 180 mi southwest of 
Manzanillo. For the first few days Hilary moved 
erratically, then on the 24th she headed west-north- 
westward (fig. 34). By this time winds had climbed to 
50 kn near her center, which was approaching the 20th 
parallel near 113°W. On the 25th Hilary reached 
hurricane strength near 20.8°N, 115.7°W. Gales ex- 
tended out 70 mi. Peak winds climbed to 75 kn with 
gusts to 90 kn later in the day. However, on the 27th 


lifted trees and shattered billboards. 
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Hilary weakened rapidly as she crossed the 125th 
meridian heading westward. 

Tropicai storm Irwin came to life late on the 27th 
about 200 mi west-southwest of Acapulco. Unlike all 
the others, however, Irwin moved northward. By 
early on the 29th the tropical storm passed about 70 
mi west of Cape Corrientes with 35-kn winds. Irwin 
maintained minimal intensity until early on the 30th, 
when he was approaching the southern tip of Baja Cal- 
ifornia. A few hours later the tropical depression 
crossed the coast near San Jose del Cabo and moved 


out again near Todos Santos. The following day Irwin 
dissipated. 


Casualties--The 157-ton fish-processing ship NOR- 
THERN KING capsized on Bristol Bay in 30-ft seas 
on the 21st. Five of the seven crewmen survived. 
The HOKUETSU VENTURE had heavy weather damage 
on the 23d. The 2,996-ton ROSEBAY STAR and the 
NICHIAS MARU No. 11 collided in fog off Cape Inubo 
on the 24th. The ROSEBAY STAR sank. The ELISA- 
BETH OLDENDORFF had weather damage on arrival 
at Sasebo. The HYDERABAD was at Hong Kong with 
heavy weather damage. 

Other Casualties--The 16, 000-ton PRIMROSE went 
aground on the 2d in the Andaman Islands. Spear- 
carrying natives besieged the freighter, but monsoon 
winds and waves kept them from boarding the ship. 
The crew was rescued by helicopter to an Indian Navy 
vessel. The BLUE MASTER contacted the quay at 
Valparaiso on the 3d in heavy swell. The barge DM 
172 sank in Bombay harbor on the 10th in bad weather. 
The IRENE encountered heavy weather on a voyage 
from Karachi to Abidjan on the i8th. The SONIA 
SOPHIE S, grounded near Hallaniya Island on the 14th 
in bad weather. 


OUGH LOG, SEPTEMBER 1981--The cyclones 

traced a wide path this month between the Aleutians 
and latitude 35°N. The traffic into the Gulf of Alaska 
was heavy but spread throughout the Gulf. The mean 
of these tracks would be east-northeastward from Hon- 
shu, curving northeastward into the Gulf of Alaska. 
This mean track approximated climatology. 

The gross pressure pattern also approximated cli- 
matology. The Aleutian Low at 1004 mb was slightly 
east of Kodiak Island, rather than the normal 1006 mb 
in Bristol Bay. There also was a 1008-mb Low over 
the northern tip of Sakhalin Island. The 1022-mb Paci- 
fic High was normally located near 33°N, 140°W. 
There was an anomalous 1021-mb subcenter near 30°N, 
178°E, and a 1018-mb subcenter near 40°N, 163°E. 

There were three anomaly centers along latitude 
55°N. A minus 6 mb over the Gulf of Alaska, a plus 
7 mb over the Bering Sea, and a minus 3 mb over the 
western Sea of Okhotsk. There was generally higher- 
than-normal pressure across the subtropical ocean. 

The upper air winds at 700 mb were mainly zonal 
between latitudes 35° and 50°N. There was a long- 
wave trough that paralleled the Asian coast slightly off 
the coast. Another long-wave trough paralleled long- 
itude 150°W southward from Kodiak Island. These 
both were shifted eastward from climatology. 

There were four typhoons over the western ocean: 
Bill, Clara, Doyle, and Elsie. Hurricane Jova and 
tropical storm Knut visited the eastern ocean. 


Extratropical Cyclones--At times the ocean was cut 
up by many small extratropical cyclone centers with 
a tropical cyclone included for good measure. In 
general, this kept the severity of the extratropical 
cyclones low. 

During the first week the Pacific High had a double 
center with the one over midocean dominating in the 
last of the week. This deflected the cyclones farther 
to the west and north. During the second week the 
High built back to double centers with the eastern cen- 
ter breaking down in the last part of the week. During 
the third week the Pacific High was multicentered 
with frontal waves forming between and south of the 
centers. The fourth week a HIGH off Japan moved 
northeastward to near the Aleutian Islands. It built 
southeastward, and by monthend was normally located 
off the North American coast. 


This storm was the extratropical remains of typhoon 
Agnes. It became extratropical on the 3d over the 
Sea of Japan. On the 4th the ORIENTAL DIPLOMAT 
had 50-kn winds east of Tokyo. Later in the day, 
Japanese and Soviet fishing vessels reported winds 
from 35 to 50 kn along the Kuril Islands. On the 5th 
the storm was 976 mb near 50°N, 155°E. There were 
many wind reports near 50 kn, but the FORTUNSTAR 
(46°N, 162°E) reported winds near 60 kn twice. The 
waves were not as high as might be expected, but the 
PRESIDENT TYLER located 33-ft swells near 47°N, 
157°E. At 0000 on the 6th she reported 40-ft swells. 
The wind was still blowing up to 50 kn at times. 

On the 6th and 7th the storm was caught in the 
zonal flow and raced along the Aleutians. The maxi- 
mum winds were gales with isolated swell reports of 
near 20 ft. The storm was moving northeastward into 
the Gulf of Alaska on the 8th. There were a few gales 
and high waves, which should not have bothered the 
merchant fleet. There was a 25-ft swell report near 
50°N, 150°W, on the 9th. The storm weakened rapidly 
as it moved over Alaska. 


This storm was also the extratropical conversion of a 
tropical cyclone--Bill. By 1200 on the 7th, Bill had 
incorporated a frontal system into his circulation and 
had lost the tropical characteristics. The storm was 
992 mb near 45°N, 170°E, at 0000 on the 8th. A Ja- 
panese ship had gales and 23-ft waves and 996-mb 
pressure less than 100 mi south of the center. The 
EAGLE ARROW (47°N, 165°W) reported 52-kn winds 
from the southeast at 0600 on the 9th. The 986-mb 
storm was near 51°N, 155°W, at 0000 of the 10th. The 
STAR MAGNATE (51°N, 141°W) reported 42-kn winds 
with 25-ft swells. The winds were generally gales on 
the 10th and 11th with a few reports of swell waves up 
to 20 and 25 ft. The storm moved over the coast near 
Yakutat on the 11th. 


A frontal wave south of Tokyo was the beginning of this 
storm on the 8th. It traveled northeastward until the 
10th, then eastward along approximately 47°N latitude. 
The winds were generally below gale force until the 
14th. At 1200 the 982-mb storm was near 49°N, 148°W, 
At 1800 the BROOKS RANGE had 55-kn easterly winds 
near 58°N, 144°W, with 30-ft seas and 38-ft swells. 

The GOLDEN GATE (59°N, 145°W) had 48-kn winds, 30- 
ft seas, and 33-ft swells on the 15th. The storm went 
ashore on the 16th. 
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This was one of the frontal waves that developed be- 
tween two HIGH centers. By 0000 on the 16th there 
were some near gales and the PACMONARCH, north- 
west of the center, had 26-ft swells out of the north. 
Some gales developed on the 17th. At 1800 the AT- 
LANTIC PIONEER (47°N, 141°W) reported 48-kn winds 
with 41-ft swells. The swells increased to 46 ft by 
0600 on the 18th. The RED ARROW had 50-kn winds 
and 33-ft waves. The LOW was 970 mb at 0000 on the 
18th near 50°N, 140°W. Several other ships had waves 
near 30 ft that day. This storm went ashore across 
the Kenai Peninsula on the 19th, 3 days behind the pre- 
vious storm. 


Two low-pressure centers combined into one off the 
Kamchatka Peninsula on the 21st. The first 18 hr the 
LOW moved toward the southwest, an odd direction. 
Or the 22d the storm turned eastward and traveled 
along latitude 50°N. The storm was of little conse- 
quence until it approached the North American coast 
on the 26th. At 1200 it was 990 mb near 48°N, 138°W. 
Buoy 46004 measured 20-ft seas. On the 27th (fig. 35) 
the PHILADELPHIA (55°N, 141°W) found 45-kn winds 
but very light 7-ft seas for the windspeed. Others 
were finding gales but also light seas. The buoy 46006 
measured 20-ft seas 600 mi southwest of the center. 
On the first chart of the 28th a German ship (45°N, 
138°W), near the same relative position to the center 
as was the buoy, found 33-ft waves. The storm was 
on the coast of British Columbia. 


Figure 35.--The storm was west of Cape Scott late on 
the 26th. The front has moved against the coast. 
The line of northeast-southwest-oriented clouds out 
of the center is a trough line. What looks like a 
bird in British Columbia is Williston Lake. 


This storm formed in the wake of typhoon Doyle on 
the 23d just before he turned extratropical. The 
frontal wave first moved southeastward, then took a 
jagged northerly course. At 0000 on the 27th the 996- 
mb storm was near 42°N, 173°E. The SEA-LAND 
DEVELOPER (47°N, 175°W) had 45-kn east-southeast- 
erly winds, and the QUINTINA (48°N, 175°E) had 38- 
kn east-northeasterly winds. By 0000 on the 28th the 
storm had split into two centers. The DIAMOND 
PHOENIX, west of the northern center, had 43-kn 
winds and 20-ft waves. Several other ships in the 
western quadrant had 15- to 20-ft waves. The analy- 
sis of 0000 on the 29th indicated the new southern 
LOW had captured the circulation, and a frontal wave 
was moving around its southern periphery. There 
were several 40-kn gale reports. On the 30th there 
was another switch of centers to the frontal wave. 
The SINCERE No. 5 (42°N, 179°E) was northwest of 
the center with 40-kn winds, 31-ft seas, and 34-ft 
swells. On October 1 the storm weakened and was no 
longer of consequence. 


Tropical Cyclones, Western North Pacific--Typhoon 
Bill popped up on the 3d about 100 mi south of Marcus 
Island. Bill reached typhoon strength the following 
day as he began to turn toward the north on a para- 
bolic track. By the 6th he had crossed the 30th paral- 
lel near 145°E, and maximum winds rose to a peak of 
85 kn. Bill continued his swing toward the northeast 
and began to turn extratropical. On the 7th, as he 
crossed the 40th parallel near 158°E, he completed 
this transformation. 

Typhoon Clara originated as a tropical depression 
about 280 mi west-southwest of Guam on the 15th. 
Two days later she became a tropical storm. Clara 
further intensified to a typhoon some 420 mi east of 
Manila on the 18th while moving northwestward at 
about 11 kn. Her overcast area was about 150 mi 
in diameter. In early evening a reconnaissance air- 
craft reported 115-kn winds around a 924-mb central 
pressure. About noon on the 20th Clara passed about 
20 mi southwest of Calayan, just north of Luzon, 
where sustained winds of 52 kn and a pressure of 
977.1 mb were recorded. A Philippine Navy des- 
troyer ran aground off Calayan, and there were only 
18 survivors from a crew of 97 (fig. 36). Flooding 
was severe in the Philippines and thousands were left 
homeless in northern Luzon. Heading west-northwest- 
ward, Clara entered the South China Sea late on the 
20th. Early the next morning the MARTHA BAKKE 
reported sustained winds of 50 kn. On Taiwan up to 
22 in of rain was recorded in some places. During 
the morning Clara passed about 50 mi northeast of 
Pratas Island, where winds of 45 kn and a pressure of 
984.7 mb were recorded. During the afternoon Clara 
turned northwestward at about 10 kn. Shortly before 
Clara moved ashore between Hong Kong and Shantou, 
Shanwai reported northerly 30-kn winds with a gust 
of 62 kn. Gusts also reached 60 kn at Shantou, while 
in the Hong Kong area gusts ranged up to 51 kn at 
Cheung Chau. According to press reports, power 
supplies and communications were disrupted in dis- 
tricts around Shantou, where 21,000 hectares of 
farmland were flooded. Clara was responsible for 62 
deaths and left several thousand homeless in south 
China, 


. 
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Navy Chief, Rear Admiral Simeon Alejandro. 

Typhoon Doyle flared briefly northeast of Marcus 
Island before turning extratropical. The tropical 
storm was pinpointed at 26.5°N, 164.1°E, at 0600 on 
the 20th; this is unusually far north for tropical storm 
development. However, Doyle wasted no time reaching 
typhoon strength, which he accomplished on the 21st as 
he began to recurve northeastward. Maximum winds 
climbed to 80 kn as Doyle crossed the 30th parallel on 
the 22d near 164°E. The following day winds dropped 
below typhoon strength as Doyle accelerated northeast- 
ward. Doyle was fast becoming extratropical. 

Typhoon Elsie sprung to life on the 24th about 120 
mi south of Guam. Heading west-northwestward she 
quickly attained typhoon strength by early on the 26th. 
This explosive deepening continued as Elsie began her 
parabolic recurvature by turning toward the north. 
During the 27th maximum winds increased from 115 


Figure 36.--The satellite image shows Clara on the 28th when the Philippine Navy destroyer escort DATU 
KALANTIAW was driven aground on Calayan island north of Luzon. NOAA and Wide World Photos. 


The ship that ran aground on a reef off Calayan Is- 
land was the 1,220-ton DATU KALANTIAW, a Philip- 
pine Navy destroyer and ex-USS BOOTH. This was 
the Philippine Navy's worst disaster since World War 
Il. Rescuers called in Navy welders with blow torches 
to cut through the hull after noises were heard on the 
inside. The U.S. ammunition ship MOUNT HOOD left 
the scene carrying 40 bodies after 2 days of rescue as- 
sistance. The chief engineer, one of the 18 survivors, 
said high waves snapped the vessel's moorings and 
smashed the ship on the rocks. The large number of 
casualties was attributed to giant waves that washed 
crewmen off the deck, as they prepared to jump ship, 
and smashed them on the rocks. "Only those who 
elected to remain aboard survived," said Philippine 


kn to an estimated 140 kn. By the 29th after crossing 
the 135th meridian near 17°N, maximum sustained 
winds near Elsie's center rose to 150 kn with gusts 
estimated at 180 kn. A few hours after this peak, her 
sea-level central pressure was estimated at 898 mb. 
Elsie was at supertyphoon strength (120 kn or more) 
from about 0600 on the 27th through 1200 on the 29th. 
By this time Elsie was about 540 mi west-southwest 
of Iwo Jima. A short time later Elsie began to turn 
toward the east-northeast. By the lst her maximum 
winds had dropped below 90 kn as she crossed the 30th 
parallel near 137°E. Over colder water Elsie began 
to turn extratropical. On the 2d winds dropped to trop- 


ical storm strength and the storm accelerated (figs. 37 
and 38). 
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Figure 37.--Typhoon Elsie had 150-kn winds about the 
time of this image. 


BUREN registered 
a low pressure cf 959 mb in an encounter with ty- 
phoon Elsie at 0700 on October 2. 


Tropical Cyclones, Eastern North Pacific--Hurricane 
Jova was first reported as a depression west of 120°W 
(14. 7°N, 122. 8°W) on the 14th. She reached tropical 
storm strength later that same day and hurricane 
strength the following day. Jova was heading west- 
northwestward at about 10 kn. Around 1200 on the 
17th she crossed the 135th meridian near 18°N. At 
that time winds near her center were at a peak of 70 
kn with gales extending out 100 mi in all directions. 
Early on the 18th near the 20th parallel, Jova turned 
westward at about 12 to 15 kn. She also began to weak- 
en. Jova dropped back to tropical storm strength as 
she crossed the 140th meridian near 20°N. She re- 
mained on a westward course for Hawaii over the next 
several days, but continued to weaken. By early on 
the 20th, Jova was about 200 mi east of Honolulu and 
turning toward the west-northwest. Winds near her 
center were estimated at 35 kn. The Hawaiian Islands 
were buffeted by gusty winds and locally heavy showers 
as Jova skirted to the north. During the evening of the 
20th she had weakened to a depression about 100 mi 
northeast of Kauai (fig. 39). 

Meanwhile, tropical storm Knut had come to life 
some 300 mi south of Manzanillo on the 19th. Knut 
headed northwestward and by early on the 20th was 
generating 50-kn winds about 300 mi southwest of 
Manzanillo. The storm then turned toward the north- 
northwest, brushing Socorro Island and then, after 
crossing the 20th parallel near 110°W, he turned north- 
eastward. Sporting 40-kn winds on the 21st, Knut mo- 
ved ashore near Mazatlan, Mexico (fig. 40). 


Figure 39.--Hurricane Jova is part of a wave in the 
Intertropical Convergence Zone. 


Figure 40.--Tropical storm Knut going ashore in the 
Gulf of California. 


Casualties--The 10, 262-ton OCEAN ENDURANCE was 
surveyed at Kobe for heavy weather damage the first 
of the month. The JONG KONG had leakage of sea- 
water in heavy weather on the 3d near 26°N, 128°E. 
The YAYASAN TIGA requested a survey at Sasebo for 
weather damage on the 12th. The HOKUETSU VEN- 
TURE suffered weather damage. The CANMAR EX- 
PLORER II had weather damage on the 28th while dril- 
ling in the Beaufort Sea. The NURLINA VI sank in the 
Strait of Macassau during a strong storm on the 29th. 
There were 64 passengers, 24 crew, 37 cows on deck, 
and 280 packages of general cargo in the hold. It was 
believed 33 people were lost. It is presumed the cows 
also were lost. 

The following three vessels had weather damage at 
unspecified times: AOTEA, CAPTAIN HOOK, and the 
HOKUETSU MARU, 

Other Casualties--The MANDAMA reported at Fre- 
mantle on the 9th with weather damage. The BELLE 
ISLE suffered weather damage in the Indian Ocean on 
the 5th. The SHEREEN reported at New Plymouth on 
the 11th with weather damage. The 300-ton sailing 
vessel TTN No. 48 sank in a storm off Sri Lanka. The 
VIRA drifted in strong winds and grounded on the 25th 
at Khulna, Bangladesh. 
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ADDRESSES OF NATIONAL WEATHER SERVICE PORT METEOROLOGICAL OFFICES 


NOAA National Weather Service Port Meteorological Offices have personnel who 
visit ships in port to check and calibrate barometers and other meteorological 
instruments. In addition, port meteorologists assist masters and mates with prob- 
lems regarding weather observations, preparation of weather maps, and forecasts. 
Meteorological manuals, forms, and some instruments are also provided. 


ATLANTIC AREA 


Mr. Robert Baskerville’ Mr. Charles Schlott Mr. Earl Brown 

Port Meteorological Officer Port Meteorological Officer Port Meteorological Officer 
National Weather Service, NOAA National Weather Service, NOAA National Weather Service, NOAA 
30 Rockefeller Plaza Bldg. 51 Norfolk International Airport 
New York,NY 10112 Newark Airport Norfolk, VA 23518 

212-399-5569 Newark, NJ 07114 804-441-6326 


201-624-8098 


GULF AREA 


Mr. David Shawley Mr. Peter Connors 


Port Meteorological Officer Port Meteorological Officer 
National Weather Service, NOAA National Weather Service, NOAA 
701 Loyola Avenue 1600 Port B'lvd 

New Orleans, LA 70113 Miami, FL 33132 


504-589-2669 305-358-6027 


Mr. Julius Soileau 


Port Meteorological Officer Port Meteorological Officer 
National Weather Service, NOAA International Airport 

Route 6, Box 1048 Box 1837 

Alvin, TX 77511 Jacksonville, FL 32229 
713-228-2527 904-757 -1370 
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Mr. William Kennedy Mr. Fred Day 


Port Meteorological Officer Port Meteorological Officer 
National Weather Service, NOAA National Weather Service, NOAA 
Cleveland Hopkins International Airport 14th and Ryan Streets 

Cleveland, OH 44135 Sault Ste. Marie, MI 49783 


216-267-0069 906-632-8921 


PACIFIC AREA 


Mr. James Mullick Mr. Donald Olson 


Port Meteorological Officer Port Meteorological Officer 
National Weather Service, NOAA National Weather Service, NOAA 
Metro Oakland International Airport OA/WSFO SEA PMO 

P, O. Box 6249 7600 Sand Point Way ii. E. 
Oakland, CA 94614 Seattle, WA 98115 
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IMPORTANT NOTICE 


NOTICE OF PAID SUBSCRIPTION FOR 
MARINERS WEATHER LOG 


Effective with Volume 26, No. 1, nonofficial subscribers to the Mariners 
Weather Log will be required to pay for the publication. The price will be $8.00 
domestic and $10.00 foreign per year. Single copies will be $3.00 domestic and 
iy $3.75 foreign. The subscription and single issue requests will be handled by the 
: Superintendent of Documents. To subscribe fill out the form below and mail with 
payment to the Superintendent of Documents, Washington, D.C. 20402. 


Also effective with the first issue of 1982 (Vol. 26, No. 1) the Mariners Wea- 
ther Log will become a quarterly publication with Winter, Spring, Summer, and 
Fall issues. These will contain the annual articles plus articles of interest to 
the marine community. The only major change will be in the Marine Weather 
: Review. The Rough and Smooth Logs will be replaced with a single Weather Log 
KE covering 3-month periods approximately 6 to 9 months previous. The Marine 
: Weather Diary will be discontinued as it is published on Pilot Charts. 


In general, "free distribution" will be available only to the following cate- 
gories. All others must subscribe through the Superintendent of Documents. 


1. Cooperative Observers--United States and foreign marine shipboard 
observers who provide data to NOAA, and shipping companies that 
provide support services. 


2. Federal, State, and local government agencies, including state and 
community colleges. Includes NOAA offices. 


3. Nonprofit institutions, including professional societies; the main 
library and the geophysical, oceanographic, atmospheric science, 
agriculture, and fisheries departments of schools, colleges, and 
research institutions; and authorized depository libraries. 


4. Certain foreign government offices, agencies, and international 
agencies. 
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